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THE INVOLUTION OF THE UTERUS AND ITS EFFECT UPON THE 
NITROGEN OUTPUT OF THE URINE. 


By J. Morris SLEMONS, 


)? essor of Obstetrics and Gynec 


Some years ago | had the opportunity to study the nitrog 


enous metabolism of pregnant women who had been placed 


upon onstant diet containing about the same amount of 
nitrogen and possessing the same calorific value as that the 
average woman would select. Similar observations were made 
during labor and continued for three weeks in the puerperium. 
the 


During the latter part of preg- 


The total nitrogen curve of urine, thus obtained, pre- 


sented three main features. 
nancy it was lower than in non-pregnant women: at the time 
of labor it fell even below the level of pregnancy: while during 


the puerperium it rose to such an extent as to become greater 


than that venerally accepted as normal. This relatively high 
excretion persisted for about two weeks. 

At the time my results were published their explanation 
could de Ol The 


gen during pregnancy, it seemed, must be in the interest of the 


ly a matter of conjecture. retention of nitro- 


fetus, as it was needed to assist in its growth as well as to 
promote the development of the uterus, the placenta, the 
breasts, and other organs which function more actively during 
or just after pregnancy. The nutritional requirements of the 
maternal organs which subserve the welfare of the fetus are 
not inconsiderable; and Landsberg estimates that the amount 
of nitrogen retained during pregnancy is four times greater 
than is necessary for fetal growth alone. These factors in the 


retention of nitregen during pregnancy have been accepted by 


ology, 


The Unaversity of California. 


all who have investigated the subject, notably by Zacherjewsk) 
Hahl, Bar, Murlin and Hoffstrom 


and Seitz, but as yet no one has discovered the mechanism by 


Schrader, Sillevis. Bailey, 


which such a retention is effected. 
The low 


unexplained. It 


urinary excretion at the time of labor also remains 


may result from a disturbance in the renal 


circulation, for which the uterine contractions are primaril\ 
responsible, or from the effect upon the kidneys of some as yet 
stimulates 


unknown metabolic product. which simultaneously 


the uterus to contract, and in all probability is due te a com- 
bination of these factors. 

The increase in the excretion of nitrogen through the urine, 
which is regularly observed after labor, has given rise to a 
good deal of speculation ; and several hypothetical explanations 


have been advanced concerning it. Grammatikati thought that 


l 


it was due to lactation, and based his belief upon the 


that the fat in the 


the ory 


milk was formed from protein. In this 


event the nitrogenous residue became a product, and its 


wast 


elimination through the kidneys would account for the larg 


increase in. the amount of nitrogen in the mother’s urine. 


While it is impossible to prove that this theory of the formation 
of milk-fat is incorrect, no evidence has been adduced to show 
that lactation is responsible for the large nitrogenous excretion 
through the urine of puerperal women. On the contrary, all 


the evidence is against it, as the phenomenon appears even 
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though the woman does not suekle her baby Furthermore, 
whet lactation continues undisturbed, the nitrogen output 

minishes about the end of the second week after labor. Like 
vise, the ugevestion which holds that too sparse a diet is re 
rool rte or the phenomenol - equal] untenable, as puer 
era vomel Vno receive an amount of lourTIshment quite 


the weight still excrete an unusually large 
j l en du tiie rst tw Vee} the ivi inh 
( ‘ 
| l tile mpl Ure 1 1 i! 
LO] Ped tyle l it ( oOmenon s 
( { ( ( l row ss ) 
( LEee \ \ vow m Ww SI 
( ( ( | ( 1 \ [ Vel?! 
‘ Pay oon ( 0) vr he pr 
\ irde is due to autolvsis which breaks the 
( Ow inte impler substances Chese pass 
( on. are eliminated throu he kidneys, ane 
‘ ( ] i oi ti ovel ‘ { 
| ~ w;OTHeSIS it ( este ermmenta 
( ( \ =( es 0 observations no othe rst Ve 
( \ ( e inereased ogenous output observed 
i ( nay sina vav alfected b e performance o 
ol \ ( he second we cetermine whether 
] cet the removal ol we uterus a lw time 
Ca I CCl s performed If there is a marked decrease 
1 ‘oven excreted alter the removal ot the 
ippear jus ible to attribute it to the arti 
1 ce Wit nVvVoOlutlol Ihe pportunit to invest 
rate this problem was given me by Doctor J. Whitride 
Williams while | was a member of the staff of The Johns 
Hopkins Hospital, and the records of two cases in which the 


»bservations were most complete form the basis of this report. 


CASE | CONSERVATIVE C.UBSAREAN SECTION 


\. W., negress, [I para, 31 years old, generally contracted riha- 
chitic pelvis, pregnancy normal, expected date of confinement, Feb 
ruary 8 

Labor began February 12 and lasted 46% hours, when a clas 
sical Cesarean section was performed. Ether anesthesia lasted 
one hour. The puerperium was normal until the 23d day, when 
1 small superficial breast abscess developed, which was promptly 


incised and | 


ealed within a week 

Metabolic observations were begun 32 days before delivery \t 
that time the patient’s weight was 119% lbs., and ten days later 
122%, lbs During this period the average daily nitrogenous con- 
tent of the food was 15.6 gm., of the urine 10.23 gm., of the feces 
1.68 gm. The average daily storage of nitrogen was 3.66 gm. 

On the day of delivery the fluid intake was 750 cc. and the urine 
measured 890 ce. The nitrogen of the food was 4.58 gm., of the 
urine 5.04 gm. The patient weighed 110 Ibs. at the conclusion of 
the operation. 

Liquid nourishment alone was permitted for three days after 
operation and the diet used during pregnancy was not again em- 
ployed until the end of a week. During the first 20 days of the 
puerperium the average daily nitrogen of the food was 12.88 gm., 
of the urine 12.15 gm. The additional loss through the milk, lochia, 
and feces resulted in a negative nitrogen balance, so that the av 
erage daily loss of nitrogen was 3.56 gm. At the end of this period 
the patient weighed 105 Ibs. 
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From clinical observation of the size of the uterus, as well as 
from the character of the urinary nitrogen curve, it seemed that 
the acute involution of the uterus ended about the 17th day. Ob 
servations, however, were continued until the 21st day, when tl 

patient complained of pain in the breast. The temperature was ther 
100.5° F., and two days later rose to 104.5° F. It fell to norm: 
shortly after the abscess was opened Although the urine was « 

lected and analysed during the existence of this complication, th: 


results are not included here, for the hig 


1 nitrogen values < 
tained were due to the fever, and bear no relation to the probl 
under investigation. 

Observations were resumed after the patient had entirely 
covered, namely, from the 41st to the 


5th day postpartum 


diet was then the same as had been employed during pregnan 


The urine nitrogen averaged 10.25 gm. per day. During this 
period the patient was practically in nitrogenous equilibrium 
veighed 107 ll at the beginning and 10714 lbs. at the end of thi 


the final series of observations 


REC TO 


Case Il CUERSAREAN SECTION WITIL SUPRAVAGINAL HySTER MY. 


5. C., negress, I para, 21 years old, pregnancy normal, expected 
date of confinement, July 29 

Labor began July 27, and shortly after its onset a Porro Cwsa 
rean section was performed. Ether anesthesia lasted an hour and 
a quarter. The puerperium was normal, but the patient was un 

ible to nurse the baby satisfactorily on account of an inadequate 
supply of milk. 

Metabolic observations were made uninterruptedly from the 14tl 
day before delivery until the 20th day postpartum. Since the de 
cision to perform Cesarean section had been reached in advance, it 
was possible to do the operation at the close of one of the 24-hour 
periods of observation. On this account the data designated the 
day before delivery actually includes several hours after labor had 
begun. 

At the beginning of the observations the patient weighed %6 
lbs., and at the onset of labor 991% Ibs. Unusually satisfactory data 
were obtained during the 11 days of pregnancy while the patient 
was taking a mixed diet. At the end of that time observations 
were desired relating to a liquid diet such as would prebably be 
used for some days after the operation. These were in progress 
when labor started. 

During the last two weeks of pregnancy the average daily nitrog 
enous content of the food was 15.02 gm., of the urine 8.70 gm., and 
of the feces 1.8 gm. The average daily storage of nitrogen was 
$1.52 gm. 

Although the diet for two days following the operation consisted 
of liquids in restricted amounts, the output of nitrogen through 
the urine rose immediately and reached its maximum on the 5d 
day postpartum. An attempt was made to return to the diet which 
had been used during pregnancy, but the patient was unable t 


take so much, and was not able to do so until the end of two weeks 

During the puerperium the average daily amount of nitrogen in 
the food was 12.59 gm., in the urine 9.10 gm., and in the feces 0.95 
gm. The patient did not suckle her baby and there was no lochiia. 
The nitrogen balance was negative four days after operation, but 
subsequently was positive. The average daily retention was 2.45 
gm. nitrogen. The patient weighed 791% Ibs. just after the opera- 
tion, and 84% Ibs. at the conclusion of the postpartum observa 
tions 

The body of the uterus removed at the Cesarean section weigh d 
850 gm. A small portion of the fresh tissue was dried to con- 
stant weight and showed that 70 per cent moisture was present. 
Consequently the amount of water-free substance in the entire 
uterus was 255 gm. Analysis by the Kjeldahl method showed that 
the uterus contained 38.75 gm. of nitrogen. 
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| sbservations show in the first place that after Caesarean 
of he output of urinary nitrogen is high. For example, 
é etion in Case | rose on the 3d dav and remained 
or about two weeks. During this period the involu- 
he uterus was in progress: it was probably completed 
ijth day, certainly not later than the 20th day. The 

( e daily excretion for this period was 1.9 grams greate! 
n during the postpuerperal period. In other words, about 


)vrams of urinary nitrogen excreted during the first 20 days 


rperium must be accounted for, and this is also the 


women who have been de- 


yrobien resented in the case of 
iver iturally. 
With regard to a few minor points, the puerperal metabolism 
his patient did not fellow the rule. Thus, the increase in 
the output of nitrogen began somewhat later and continued 





performed 


at 


at longer than usual, and also reached a greater maxi- 








" evation than we are accustomed to see in the normal 
erperium. Such deviations, however, may be explained by the 
| the anesthetic and by the fact that the patient was 

" — = 
-}—-—- ———_-—_ + ee - - ct - _ __o 

; co 
| 
: : Abs \ : . { 

-* é a e ° > ry 

2 919976 °5 4i312i) Dil 213'F'33 617 87 OW 2131415 607 BIO 
CHartT | The total nitrogen of the urine during pregnancy and 
the puerperium in Case II in which Porro Cesarean section was 


Figures at the side represent gm. of nitrogen, those 
the bottom the day before or after delivery. (D) is the day of 


operation. 


rto pregnancy or the puerperium, 


vering from a japarotomy. The latter influence probably 


vs involution, as do other puerperal complications which 


ve been considered in detail by Dittrich, Goodall and others. 


woth Cases | and I] the most conspicuous feature of the 


rogen exeretion is the sharp rise following the operation, 
s feature is not entirely attributable to conditions pecu- 
\ similar increase in the 


itrogen may occur after operations upon women who 


ot pregnant as well as after operations upon men, More- 


t may occur after the administration of an anesthetic 
rely lor dlagnosti purposes, 

effect of chjJoroform and of ether anesthesia upon the 
euion of nitrogen has been studied both clinically and 
erimentally. Thus Vidal found after anssthetizing dogs 


oroform that the urine contained two or three times as 
trogen as normal. Similar experiments by Strassmann 
of ~0 per 


upon 


in Increase cent. Drapier, however, whose 


were made human beings, noted a less 
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marked increase and stated that the increase in the nitrogen 
immediately after chloroform narcosis might be so slight as to 
be obscured in the 24-hour urine. 

\ similar increase in the urinary nitrogen following ether 
anesthesia has been described by Kappeler, Leppmann, Hawk, 
and others. The carefully conducted experiments made upon 
dogs by Hawk show that after ether narcosis the urine presents 
an increase in nitrogen amounting to from 6.5 to 27.1 per cent, 
From not altogether sufficient evidence Hawk considers that 
the duration of anzwsthesia bears no relation to the amount of 
nitrogen lost, and believes that the susceptibility of the indi 
In 


found no change in the exeretion, but 


vidual must account for such differences as he noted. 


exceptional instances he 
as a rule within 48 hours after ether anesthesia the urinary 
nitrogen rose and remained high for a day or so, occasionally 
for as long as five or six days. 

Observations which I have made upon gynecological patients 
show that anesthesia has the same effect as was noted in animal 
experiments. Following operation there is generally, though 


nitrogen. Moreover, 


urinary 


not invariably, an increase in the 
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Cuarr II.—The total nitrogen of the urine before and after sus- 
pension of the uterus. Duration of anesthesia one hour, Figures 
at the side represent gm. of nitrogen, those at the bottom the days 
preceding or following operation 


the phenomenon is independent of the diet, of haemorrhage, and 
of the absorption of blood trom the peritoneal CAVITY. | am, 
the duration of anezwsthesia 


the 


however. inclined to believe that 


may be a factor of importance, for increase is less pro 


nounced when the anmwsthesia is brief, as in cases of curettage, 
than in longer operations. 

To illustrate the increase which may occur in the urinary 
nitrogen following an uncomplicated laparotomy, it will suffice 
to vive the records of a patient upon whom ventro-suspension 


This the 


amount of nourishment each day except during the day of 


of the uterus was performed, patient took same 


operation ; and her diet of milk, bread, and rice contained 12 
crams of nitrogen. The urinary nitrogen, which is represented 
in Chart II, 


following operation ; 


was notably higher from the 2d to the 5th days 


and this result can be attributed only to 
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( en r the anmwsthetic. for the cletarv conditions were 
" efi ind after operation and there was practically 

i { Hood 
\\  ¢ erimental and clinieal evidence here ad- 


here can be no doubt that the rise in the urinary nitro- 


en immediately following the Porro Crsarean section is refer 
ible to the miluence of anesthesia. ln Case |, as well, there 
vas a similar effeet, but the presence of the involuting uterus 
Lie t impossible to estimate exactly the influenee ol the 
lLesthetie, Certain other faets. however, are of interest. 
| e effect of anwsthesia became evident more promptly 
e ease from whieh the uterus had been removed. On the 
! id. both the maximum daily exeretion and the average 
on were greater in the case of conservative section, whieh 
l ween due to the faet that the uterus Was in process 

ol 
In riher iparing our cases, however, the elfeet of anes 
esin iy be disregarded, sinee both were subject to its influ 








ote] 
Seeeeee 
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| 
T TF SET D TION RISIFISI TTR IV AO Al GLAVAEEOA 
Cuarr Lt Contrasting the total nitrogen of the urine after con 


servative Cwsarean section and after the Porro operation, Solid 
line represents the excretion in Case I, in which the uterus was not 
removed; broken line that of Case II, in which it was removed. 
Figures at the side and bottom have same significance as in other 
charts. 


ee. The period chosen as the basis of comparison, naturally. 


would be determined by the duration of the involution process 


1 case In Which the uterus was not removed, and in order 


0 sure that the records eovered this period, observallons 


vere continued for the first 20 days of the puerperium. During 


is time there was a difference of 61 grams between the agere- 


ate amounts of nitrogen climinated by the two patients, an 


ge daily difference of 3 grams, and it is upon the latter 
" at stress should ( lt fly | 


be laid. Furthermore, I feel 


emphasis should be laid not so mueh upon the actual 


umount of differenee, which might well vary when other indi- 
duals were subjected to similar observations, but upon the 
fact that a tangible difference existed and that a larger excre- 
tion occurred when the uterus was not removed. 
A significant result of my observations is that the exeessive 


excretion in Case 1, amounting to 61 grams, counterbalances 
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the nitrogenous content of the uterus of the other patient 
In fact. it more than does so, for the organ contained only 38.25 
crams of nitrogen. This disparity of 22 grams, however. 
within the limit of experimental error, when conditions mus 
he met such as are encountered in the study of this problem, 
It is perhaps unnecessary to point out that ideal experiments 
would require that one should have pregnant women of equal 
weight, with similar appetites, with identical powers of recu 
peration after operation, and with the fortitude to remain o) 
the same diet fora period of a month. In such cireumstances 
mathematical precision might be hoped for, and probably 
would be more nearly attained: but such a favorable oppor 
tunity is not likely to present itself. And the disparity is not 
a large one, for it amounts roundly to 1 gram of nitrogen per 
day; or, in other words, toa half gram per day for each patient. 
Furthermore, observations upon other women whose uteri were 
removed at the time of Cwsarean section confirm the results 
presented by Case Il. The data given in the following table 
indicate that when the uterus is removed the subsequent ex 
cretion of urinary nitrogen is regularly less than when the 


uterus is preserved, 


DAILY AVERAGE NITROGEN OF THE URINE 


(1) After Porro Casarcan Section: 


S. C. (observed 20 days) ; 9.10 gm. 
J. J. (observed 16 days) sess e ROSS Om. 
A. J. (observed 10 days) cosas On OR. 


(2) After Conservative Cwsarean Section: 


A. W. (observed 20 days) £6 eons 12.15 gm. 


In the normal puerperium the involution of the uterus 
begins immediately after delivery and occupies about six weeks, 
but the acute period is practically completed by the end 
of the second week. The latter estimate would seem correct 
when judged from several points of view. For example, clini- 
cal observation of the decrease in the size of the organ indicates 
that the major part of the process is effected during this period, 
while the mensuration of the individual muscle-fibres by 
Siinger on consecutive days throughout the process justify a 
<imilar conclusion. Furthermore, metabolic observations upon 
normal puerperal women indicate that the excretion of th 
nitrogenous products of involution is practically completed 
during the first two weeks of the puerperium. Consequently, 
if this be the pertod of acute involution, and if the amount ol 
nitrogen lost from the body in consequence of the process cor 
responds to the nitrogenous content of the uterus removed at 


the time of deliverv and before the commencement of involu- 


tionary changes, it must follow that the theoretical loss of 
nitrogen per day should be from 2 to 3 grams. Upon com- 
parison of this estimate with the average daily difference (3.00 
grams) actually found to exist in Cases I and II, one must 
conelude that the excessive exeretion after the conservative 
Crsarean section is due to the involution of the uterus. To be 
sure, in the case in which the uterus was removed the nitrogen 
output was greater for three days, but this is readily explained 
as a result of the anesthesia. After this period, however, the 
output was greater in the case in which the uterus was under- 


going involution. 
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COMPARISON OF TOTAL NITROGEN OF URINE AFTER CON- 
SERVATIVE AND PORRO C-ESAREAN, 
4 ( S 
Cuse t.70 5.49, 10.90! 19.15) 15.19, 13.48; 12.37) 12.79 
Case I 10.50 15.73) 17.64) 11.90 9.90, 8.28: 7.40 6.67 
Ditference 15.80 +10.24 +6.74/—7.25 —5.29,—5.20 1.907 U.12 
0 1 { f 
Case | 12.35 12.64 14.26 11.34 12.08; 11.80, 14.46) 12.25 
Case I] 7.02 8.64 9.10 8.40 8.60 8.10) 6.30) 7.05 
Ditference >». sbed 4.00 —). 16;—2. 94 3.48 3.70—8.16 4.00 
) 7 is 9. 0 rota Daily average 
Case | 10.28 12.91) 12.32 13.32 243.04 12.15 
Case II 8.31 9.20 6.56 6.13 182.03 9.10 
Ditference 1.97 —3.71 ».76—7.19 61.01 05 
\s the result of my investigations, it is apparent that the 
process of involution causes a rise in the urinary nitrogen 


and that the amount of excessive climination corresponds to 


the nitregenous content of the non-involuted uterus. My 
observations offer confirmatory evidence of this fact from 
three points of view: First, by the comparison of the puer 


peral and postpuerperal periods when the uterus has not been 


removed; secondly, from the comparison of the 


aggregate 


excretion in in which the uterus was removed and in 


Cases 


it was not; and, thirdly, from the comparison of the 


ctual daily difference in such eases with the theoretical 


amount of nitrogen which would be expected as a result of 


the involutionary process. We may, therefore, conclude that 
vaste-products from the involuting uterus pass into the circu- 
ation, are excreted by the kidneys, and in some measure throw 
additional work upon these organs during the early part of 


the 
lt 


puerperium. 


does not follow, however, that the diet should be re- 


stricted in the puerperium. On the contrary, our observations 


ndicate that the increase in the exeretion of nitrogen not 


is 
arge enough to require such restriction, provided the patient 


s normal, If any therapeutic inference may be drawn, it is 


u the nature of a justification of the present-day tendency to 
allow a generous diet to recently delivered wemen. 
On the other hand, in patients suffering from toxemia of 


regnancy, the additional work which the kidneys must per- 


form in the puerperium does become a matter of practical im- 


portance, 


In such cireumstances these organs should be given 


the fullest opportunity to recover from the strain to which 


they have been subjected, and, with this end in view, the diet 


should be limited. Such precaution is necessary, not only 


pecause 


the renal cells have been damaged. but also because 


th excretory capacity somewhat greater than normal is de 


“irable 
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The inspection of the urine-chart of a convalescen 


tic 
the 


waste-products, even t 


] 


teaches 


! ] 
Kidneys a 


that 


n the 


elimi 


ating 


ayes 


immediately 


ih 


unusually 


hough the consumption of 


follow Hie 
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mount ol 


I> small. 


Former -#- th large itrovenous excretion ih ua ixcs Wis 
attributed to the elimination of waste material which had pre 
viously been retained, and whose retention had used thi 
toxemia. Such a view ts evidently imeorrect, as my observa- 
tions show that the large excretion of nitrogen th these. as 
well as in normal cases, is due to the involution of the uterus. 
TABULATION OF DATA. 
Case lL. (A. W.) CONSERVATIVE CAsSAREAN SECTION 
(Uterus not removed.) 
OBSERVATIONS DURING PREGNANCY, 
Day before Kl it Quantity Nitrogen Nitrogen Nitrogen Nitroger Weight 
delivery. mouth ot urine ft food f urine of teces ilance of pt 
32 L755 Tia 14.0] G.0S 1.08 6.25 11!) 
3 | L750 oOo 15.00 9.00 1.68 1.32 
0 L755 1150 15 00 10.58 1.68 > 74 
>) L755 TOO 15 oo 82d 1.68 5.07 
YS 1630 1325 17.30 13.25 1.08 2.37 
27 1630 S60 15.70 Q. 48 1.68 4 54 
26 1630 O75 15.70 7.44 1.68 Liulds 
>> 1440 Looo 15.70 3.16 1.68 O86 
24 1440 1ooo 15.70 10,60 1.68 3.42 
23 1440 900 15.70 13.60 1.68 0.42 | 22 
Daily 
average, G19 933 1L5.6 10.23 1.68 3.06 
OBSERVATIONS DURING PUERPERIUM, 
Day ‘ 
ms FI + Quan Nitro- Nitre Nitro- | Nitr Nitre Nitro 
Iter Weil 
le by tity of gen of en ¢ gen ot ver 1 gen Oo en bal . 
livery mouth rine ood rine feces mith chia nee ' 
l 367 300 2.63 1.70; 1.20 0 1.8 O07 110 
2 10 400 1.25 5.49 1.20 0 15 6.04 
3 1665 600 7.56 10.90 1.20 i) 1.7 (.24 
| YOUS S50 15.06 19.15) 1.20 7) 0.9 S350 
a 1805 LOSS 12.23. 15.19) 1.20 a.m 0.5 S.16 
i) 1670) 1070 9.90 13.48 1.20 2.6 7 U8 
7 S50 950 12.67) 12.37! 1.20 -o 00 
Ss PHA 1100 15.10 12.79 1.20 3.6 > 40 
) ~OSO 1390 15.10 12.35 1.20 1.6 0.0 
10 2480 950 15.10) 12.64) 1.20 1. 0.64 
1] 2350 1350 15.10) 14.26 1.20 1.4 Lat 
12 2380 1350 15.10, 11.34) 1.20 $.3 0.54 
13 1990 1570 15.10 12.08 1.20 1.0 0.08 
14 2300 1200 15.10) 11.80 1.20 ey 0.40 
15 2340 1270 15.10) 14.46 1.20 6.3 ? 66 
16 2300 «1250 15.10) 12.25) 1.20 et 0.45 
17 2780 «1450 15.10) 10.28 1.20 5.6 1.O8 
Is 29040 2100 15.10) 12.91) 1.20 3.0 » Oo) 
19 3320 62200 15.10) 12.82 1.20 6.0 1.42 
20 PRI) 1850 15.10; 18.32) 1.20 i.4 5.82 15 
Daily 
av’ge,, 2119 1220 12.88; 12.15) 1.20 3 3.6 
4] 1620) 1300) 15.70) 10.56 1.45 +.) 1.21 1a 
42 1620 1500 15.70) 10.20 1.45 3.9 O.15 
43 1620 1600 15.70) 10.08 1.45 +.4 23 
44 1620 1225) «= 15.70) 10.04) 1.45 1.4 O.19 
45 1620) 1300) 15.70) 10.40 1.45 t.] 0.25 10; 
Daily 
av’ve.| 1620 1385 15.70 10.25 1.45 1.3 0.34 
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Case Il. (S. CC.) Porro CA®SAREAN SECTION, 
(Uterus removed. ) 


OBSERVATIONS DURING PREGNANCY. 





Day befor Fluid by Quantity Nitrogen Nitrogen Nitrogen Nitrogen Weight 
leliver mouth of urine ot food of urine of feces balance of pt 
U ee jm sm ym. ibs 
14 1550 L150 1.76 7.60 1.8 LOL30 OG 
13 L580 1150 15.70 8.28 1.8 +9. 02 
12 L580 S00 15.70 8.78 1.8 15,42 
11 15x80 G25 15.70 8.3 1.8 L559 
10 L580 TOO 15.70 8.82 1.8 5.08 
iH) L580 600 15.70 7.88 a 6.02 
8 L5oso oOo 15.70 10.33 1.8 1.3.37 
7 L580 950 15.70 8.65 Be 15,25 
6 L580 1100 15.70 8.06 1.8 $4.94 
) L580 1500 15.70 11.24 1.8 +2. 06 
} L580 1350 15.70 9.45 1.8 $.45 
, 2880 2250 3.89 9.00 1.8 3.09 
» PRR 1s00 13.89 8.16 1.8 +-3.03 ; 
l 1760 1200 9.90 6.05 1.8 2.04 gos 
Daily 
average L776 1148 15.02 8.70 1.8 +4.52 
OBSERVATIONS DURING PUERPERIUM, 
l 725 600 $.41 10.50 O05 —i. 
2 1510 725 O.14 15.73 0.95 - 794 
; 2480 900 12.00 17.04 0.95 6.5 
} 2480 850 12.00 11.90 O95 0.§ 
a) 2480 1650 12.00 9.90 O95 +1. 
6 2480 1800 12.00 8.28 O95 41.2 
7 2480 1850 12.00 7.40 0.95 13.68 
s 2480 1-450 12.00 6.67 0.95 +4.58 
9 2480 1350 12.00 7.02 0.95 +4.03 
10 2480 1200 12.90 8.04 0.95 +24] 
ll 2480 1450 12.00 9.10 0.95 +1.95 
13 2480 L600 12.00 8.40 0.95 +265 
13 2480 L750 12.00 8.60 0.95 +2 45 
14 24ASO 1650 12.00 8.10 0.95 +2 95 
1d L580 850 15.70 6.30 0.95 Li. 05 
16 1580 950 15.70 7.05 0.95 +7.10 
17 L580 L250 15.70 8.3 0.95 +. 44 
18 L580 1150 15.70 9.20 0.95 +5.55 
19 L580 1250 15.70 6.56 0.95 +8. 19 ; 
21) L580 1250 15.70 6.13 0.995 +8. 62 S43 
Daily 
average.| 2074 1126 12.59 9.10 0.95 +2. 45 
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THE NORMAL AMOUNT OF DIASTATIC FERMENT IN THE FECES 
AND ITS VARIATION IN CERTAIN DISEASES OF THE 
PANCREAS AND IN ACHYLIA GASTRICA. 


By Tuomas R. Brown, M. D., Baltimore, Md. 


(From the Chemical Laboratory of the Medical Clinic.) 


We have studied quantitatively the diastase in the feces in 
the hope that by establishing the normal limit, especially the 
low normal, we might have criteria of value in the diagnosis 
of organic or functional diseases of the pancreas, determining 
whether or no in such diseases a definite variation from the nor- 
mal is constantly found. We have chosen the diastase in 


preference to the trypsin or lipase because of its greater sta- 


bility, because the trypsin digestion may be simulated by the 
action of erepsin, because of the marked preteolytic action of 
the bacteria, much more striking than their diastatic action, 
because practically all the diastase that is secreted into the 
intestinal tract arises from the pancreas, the amount from 
Brunner’s glands and gall-bladder, the only other sources, in 


all probability being so small in amount as to be practically 

















> 





t require an activator, 

We have attempted to devise a method which is simple, 
ractical and exact, and based on physiologic al principles, and 
applving the same method to normal and pathological con- 


litions to draw comparisons of value in diagnosis. In prac- 


the diseased conditions the diagnosis was verified 


Of course a great many methods have been suggested as 


tive and a few as quantitative tests of the pancreatic 


hli’s glutoid capsule, Miiller and Schlecht’s gelo- 


netiol si 
durot capsule, the study of the stool for large amounts of 
! fat —creatorrhceea and stercorrhcea — after the 
Schmidt diet. the Volhard method of obtaining the duodenal 


ontents from the stomach by administering olive oil by 
mouth and the examination of the fluid for the pancreatic 
erment, Ehrmann’s palmitin test, Einhorn’s intubation of the 
odenum, A. Schmidt’s nuclei test, the Cammidge reaction, 
ilimentary glycosuria test being among those sug- 
gested. None of these is definitely quantitative, however, and 
for this purpose the estimation of the pancreatic ferment in 
the stools suggests itself. Of these ferments the trypsin and 
pase are more easily destroyed by bacteria, the former is 
ilmost similar in action to erepsin, each requires activation 
to show their maximum efficiency, the former by enterokinase, 
the latter by bile, and the proteolytic action of the intestinal 
bacteria may complicate the findings very markedly. 

We have, therefore, chosen diastase as the ferment to be 
estimated, and the fact that it is more stable, that it comes 
preformed and does not require an activator, and that with 
the exception of a minimal amount supplied by thé secretion 
from Brunner’s glands and the bile its sole source of supply 
to the intestine is the pancreas, makes it the logical choice. 

Of course, in all such estimations the salivary diastase— 
dentical in action with that from the pancreas—must be 
eliminated, but this is easily done by administering a food 
n liquid form in which the act of chewing is not called into 

ay. Of the other ferments found in the small intestines, 
erepsin, peptolytic ferment, nuclease, lipase, fibrin ferment, 
hemolysin and glocoside—splitting ferment, none appreciably 
affects the action of the diastase. This action, of course, is 
the conversion of starch to maltose, the intermediary products 
being soluble starch, erythrodextrin, achroodextrin, and iso- 
maltose, 

The only justification for an attempt to quantitatively esti- 
mate the pancreatic ferments is the fact that many animal 
and a few human experiments (patients with a pancreatic 


] 


fistula) have shown that there is definite quantitative as well 
as qualitative response on the part of the pancreas to the 
quantity and character of the food ingested. Even in 1677 
de Graaf studied the action of the pancreas by establishing a 
pancreatic fistula in a dog, a method subsequently employed 
bv Claude Bernard, who demonstrated the activating effect 
of ether on the gland’s secretion, but it was, of course, Paw- 
ow who demonstrated the fact that there was a definite quan- 


tive relationship between amount and character of food 


and because it is a preformed ferment, and does 
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and amount and character of juice, his classical experiments 
on dogs having been verified by numbers of investigations 
since. His experiments, such as the one that after 600 ce. of 
milk a dog secreted 9 ce. of pancreatic juice in the first hour, 
7 ce. in the second, 23 ce. in the third, 9 cc. in the fourth, and 
2 ce. in the fifth, and that there was a definite and exact rela- 
tionship between amount of milk given and amount of juice 
secreted, should be mentioned in this connection. As to the 
mechanism of this secretion, there has been and still is a 
considerable difference of opinion. Pawlow believed that it 
was a nervous reflex through the cortex, Popielski that it was 
a local nervous reflex through the ganglion cells in the pan- 
creas, while, according te Starling, “the formation of hor- 
mones and their circulation through the blood to the reactive 
tissue suffices to account for the whole activity of the gland, 
and it is doubtful whether in this activity the nervous system 
plays any part whatsoever.” According to Bayliss and Star- 
ling, this hormone, secretin, is produced by the action of 
the hydrochloric acid of the stomach upon the prosecretin 
found in the duodenal mucous membrane; other acids, acetic, 
lactic, ete., however, have a similar effect. According to 
Cohnheim, the action of acids upon the duodenum, psychic 
stimuli, as the smell, taste or sight of food, and fats, fatty 
acids and soaps, all act as stimulants to pancreatic secretion. 
According to Wohlgemuth * the action of the fat is both reflex 
and humoral, while he and other observers have proven the 
activating effect of various other substances upon the pancre- 
atic secretion, such as peptones, alcohol, sodium chloride, 
lipoids, lecithin, etc. Of special interest is the activating influ- 
ence of bile upon the pancreatic juice. We have entered into 
the various views held as to the physiology of pancreatic 
secretion, as it is of special interest in the interpretation olf 
certain of our findings, notably those in achylia gastrica. 

As to the methods described for studying the diastase in the 
stool to determine the pancreatic function, most are based on 
the same principle, the conversion of starch into lower prod- 
ucts which do not give the characteristic starch reaction with 
iodine, or the determination of the sugar produced by this 
cleavage by Fehling’s solution or some other reagent. Roberts, 
Strasburger, Wohlgemuth*® and Ed. Miiller* all describe 
such methods—the results, however, are open to serious criti- 
cism because they used different foods, and various or no 
laxatives, and thus rendered possible enormous variations in 
the diastase content of the stool. Diarrheea always increases 
the stool diastase, constipation lessens it, while Ury* has 
shown that of the purgatives senna really increases the dias- 
tase in the stool, while the bitter waters and bitter salts have 
no such effect. It would seem wise, therefore, to choose a 


bitter salt as a laxative of choice in these investigations. 


1 Berl. klin. Wehnschr., 1908, XLV, 389; Biochem. Ztschr., 1909, 
XXI, 447, and 1911, XXXIII, 308. 

2 Deutsches Arch. f. klin. Med., 1909, LX XVII, 238. 

* Biochem. Ztschr., 1908, IX, 1 

‘Zentralbl. f. inn. Med., 1908, XXIX, 385. 

* Biochem. Ztschr., 1909, XXIII, 153. 
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\mbard, and Binet® and Durand 


ber of cases in which the digestion of starch was measured 


reported a num- 


vy the quantitative estimation of the sugar formed and by 


the same diet, milk, the same laxative, sulphate of 


soda, and by diluting the stool to the same extent minimized 


the errors inherent in any method not taking these factors 


to account. We, 


however, regard the Wohlgemuth test for 


(diastase as Tar more 


practical than the quantitative esti- 
mation of the sugar formed, and quite as free from eriticism 
on theoretical grounds. As for the results of these quantita- 
found that in most cases it varied 
Arnold 


* thought that the study « the desiccated stool 


studies, Wvynhausen °” 


between 500 and 20,000 units: between 3512 an 


YOOU, Rotky 
was the only satisfactory method, and that by this method 


there Is not a verv great deviation In Normal Cases, Durand 


found by the method of Enriquez a variation between 14.3 
ind 48 units of diastase in the normal stool, the units. of 
course, being dilferent here from those mentioned above. No 





discussion of the ferment content of the stool would be eom- 
plete withoat a reference to the very extensive and interest- 
Although devot- 
ing the major portion of his investigations to the study of 


ing studies of Crohn” in this connection. 


the duodenal thuid, he has also studied the ferments in the 


} 


stool. He did not employ eathartics and used either a fresh 


night or early morning specimen. In the case of both duode- 


nal fluid and stool he gives a table of normal variations for 


the three ferments, lipase, trvpsin, and diastase, and of these 


three i belleves trvpsin is the most constant. Hy believes 


that the method lends itslf to prognosticating qualitative and 
quantitative variations in the strength of the pancreatic exter- 


nai secretion, 
In the methods emploved by us in determining the normal 


amount of diastase in the stool we have tried to eliminate as 


ve all sources of error, and to so standardize the 


ferent steps that mistakes would be reduced to a minimum. 


wr as Possti 


The patient was given a high enema the night before, the 


evening meal being a verv light one. At 7 a. m. the next 
day 750 ce. of milk were given, at 7.50 a. m., and again at 
San an ounce of Epsom salts (Mg SOs), and at 8.50 
a.m. a glass of water containing + of a teaspoonful of bicar 
bonate of soda. All the stool up to 2 p.m. was saved in a 
vessel Containing two ounces of toluol, and kept on the ice or 
in a cool room. If less than 400 grammes or cubic centi- 


meters of stool were obtained an enema of a pint of water 
Was given, as in our experience between 400 and 1100 ce. o! 


he individual case. 


stool was the amount to be expected in 1 
Barring the inevitable possible mistakes always associated 
with the gathering of specimens, the possible sources of error 


are psychic variations in the different patients, ditferences 


La Semaine méd., 1909, II, 13 
Les Procédés d’Examen des Fonctions du Pancreas, Thése, 
Paris, 1910 
serl. klin. Wchnschr., 1909, XLVI, 1406 
Zentralbl. f. inn. Med., 1913, XXXIV, 1 
Miinch. med. Wehnschr., 1913, LX, 2158 
Am. J. Med. Sc., 1913, CXLV, 393 
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their intestinal baeterial flora, and variations in the moto) 
functions of their stomach and intestines, but we believe these 
inevitable sources of error are reduced to a minimum by 


method employed. 


The stool was examined as soon as possible, diluted up to 
3000 ce. with normal salt solution, stirred until absolute! 
homogeneous, a portion centrifugalized for 5 minutes and thi 
supernatant fairly clear fluid used for the tests. 

Diminishing amounts of this fluid were put into a series 
of tubes, 1.8 ee. in the first, 1.6 ce. in the second, 1.4 ce. in 


the third, 1.2 ee. in the fourth, 1 ce. in the fifth, 0.8 ce. in the 


sixth, 0.6 ee. in the seventh, 0.4 ec. in the eighth, 0.2 ee. in 


the ninth, 0.1 ee. in the tenth, 0.05 ce. in the eleventh. and 


0.025 in the twelfth, and the fluid in each of the tubes brought 


up to 2 ce. with normal salt solution. If the test showed 


a negative result in the first tube, or if we suspected very low 
readings, we used a supplementary series of tubes containing 
respectively 2 ee., 3 ce., 4 ee. and 5 ce. of the centrifugalized 
mixture. To each of the tubes were added 2 cc. of 1 per cent 
solution of soluble starch (Kahlbaum), the tubes were then 
incubated at 38° C. in a water bath for } an hour, coole 


by the addition of tap water, and by placing them under thi 
cool tap, and tested quickly with a few drops of 1/10 normal 
iodine solution, the limit being that tube before the one in 
which the first definite blue color appears. As in the case 
of the urine, slight variations in the temperature of the wate 
bath and in the reaction of the medium had very little influ- 
ence upon the readings, and we, therefore, did not regard it 
as necessary to reduce all the specimens to the same degre¢ 
of reaction to litmus. In a few of our earlier cases the stool- 
Huid in the tubes was reduced in geometrical instead of arith- 
metical progression. The results obtained in 15 normal adult 
cases, men and women being about equally represented (ow 
unit being the digestion of 1 ee. of 1 per cent starch solution 


at 38° C. in } hour), were as follows: In three cases 60,000 
units: In two, 80,000; in one, 100,000; in seven, 120,000; 

one, 140,000, and in two, 240,000. Of course, this means that 
there was no starch left in the tube corresponding to these 


units, and the exaet figures, of course, would be somewhere 


between this and the next succeeding tube. 


The low normal 
reading in our series, therefore, was tube 10 or 60,000 units. 
Expressed in the units used by some others, that is the total 
amount of starch which would be digested by the whole stoo 


, 


(in } an hour in the water bath at 58° C.), this would make 
the limits of our normal readings 600 units to 2400 units, al- 
though it is possible that higher figures for the high norm 
would be obtained if we carried our series of tubes to greate 
dilutions, but we were especially interested in obtaining a low 
normal, and this, if one can judge from 15 cases, we have ob- 
tained. 


Using the same method we have studied a small group ol 
cases of carcinoma of the pancreas and chronie pancreatitis, 
in most of which the diagnosis was verified by subsequent sur- 
gical operation, and also a few cases of achylia gastrica and 


achlorhydria, some associated with diarrhoea, and some not. 
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Carcinoma of the Pancreas.—Five eases of carcinoma of the 
ral as were studied, three verified by operation and each 
very extensive, the head of the pancreas being espcially in- 
vo fourth presented the typical picture of the disease, 

tools of the most marked type, absence of trypsin in 

stool (as all the other cases of carcinoma showed, thie 
emploved being the Fuld casein method), negative 
esults with the Schmidt nuclei test and positive Cammidge 


reaction, but this patient was not operated upon, and at her 
ath an auto} SV could not be obtained, while the fifth case 


is stl live, and presents a typical picture of the disease. 
(ll the cases were advanced cases of the disease—in four jaun- 
dice had been present for a long time, in one there was no 
jaundice. In one case gall-stones were also found, 

In all five cases the first tube in our series showed no evi- 


dence if starch digestion, and we, therefore, employed sup- 
ntary tubes with lower dilutions, 2 cc., 3 cc, 4 cc. and 
» ce. of diluted feces being put in each of these tubes respec- 
tively, and 2 ce. of the 1 per cent starch solution added to 
each. In each case there was still no evidence of starch 
restion in the tube of least dilution (5 ee. of stool, ~ CC. 
of 1 per cent starch) corresponding to 1200 of our units (or 
12 of the starch gramme units employed by some others), and 
we did not study lower dilutions as we believe that the limit 
of error had been reached. ‘Thus in each of these cases we 
can say that there is practically no diastase in the stool. Wyn- 
hausen showed a lessening in one case of tumor of the pal- 


+ 


creas: Enriquez, Ambard and Binet found no diastase in the 
stool in 2 cases of cancer of the head of the pancreas, verl- 
fied by autopsy, and Durand found no diastase in one case of 
probable carcinoma of the pancreas. 


\ccording to modern views, based on the experiments of 


Wynhausen,* Wohlgemuth “ and others, almost all the stool 


, 


tase comes from the pancreas, and its absence from the 
stool is, therefore, very suggestive of some marked disturbance 
of that organ, probably organic, such as cancer, possibly, al- 
thon on improbably, functional. Complete closure of the pan- 
creatic duct was associated with very weak diastase reaction 
n the stool as shown in one case by E. Miiller,“ and with no 
fecal diastase in one case by Durand, and if this obstruction 
is recent, the urinary diastase shows a marked increase accord- 
ing to Wohlgemuth. 

Chronic Pancreatilis—We have made quantitative estima- 
tions of the stool diastase in 6 cases of chronic pancreatitis, all 
verified by operation, a small, hard, definitely diseased organ 
being found in each case: 3 of the cases showed jaundice of 
long duration and in these the common duct passed through 
the head of the pancreas; 3 were not jaundiced, and at opera- 
tlon these cases showed extensive adhesions nha large extent ol! 
the right side of the abdominal cavitv—involving appendix, 
cecum, ascending colon, and gall-bladder, and associated with 


marked constipation ; in only one of the 6 cases was there a 


cOoInplete absence of free hvdrochlori acia in the fastric con- 


* Loc. cit. 
Berlin. klin. Wehnschr., 1910, XLVII, 1444 
* Loc. cit. 


JOHNS HOPKINS HOSPITAL BULLETIN. 2038 


tents; one of the cases showed an alimentary glycosuria; on 
of the cases had gall-stones. 
The diastase in the stool in these cases showed 12,000: 


7500: S000: 7500 and 3300 of our units respectively— 


S000: 7 


in other words, diastase was present, but with marked diminu 
tion in all cases, the highest reading being only 4 of the low 
normal. Ehrman” reported a case of chronic pancreatitis 
with hardening of the head of the organ, with much dimin 
ished diastase in the stool, and Durand reports 3 similar cases, 

It would seem, therefore, that in cases of chronic pancreati 
tis diastase is present in the stool, but in markedly diminished 
amount. There was practically no difference in the cases with 
and those without jaundice, thus calling attention to the fact 
that while jaundice of short duration probably increases the 
amount of diastase by the activating influence of the bile, as 
shown by Wohlgemuth,” nevertheless, the longer action of th 


is to gradually lessen its functionating 


bile upon the pancreas } 
activity, as also suggested by certain experiments of ours— 
upon dogs. 

Achylia Gastrica and Achlorhydria—We have studied a 
few cases of achylia gastrica and achlorhydria because of the 
physiological interest attached to such conditions. If, accord- 
ing to Starling, it is the action upon the duodenal mucous 
membrane of the free HC], which alone calls forth the secretin 
of the pancreas by converting prosecretin into secretin, then 


in the cases of absence of free hydrochloric acid there should 


be a marked diminution of pancreatic secretion, unless there 


is a vicariously increased production in the other sources of 


the ferment. In the case of the diastase this is most improb- 


able, as the minimal amount found in the bile and the very 


small amount in the secretion from Brunner’s glands re 


pre - 


; 


tiles, Ol ! 


sent the only other available sources in the intes 
the lack of the usual mechanism, some other form of stimula- 
tion is called forth, and in this connection Pawlow’s views 


that a nervous reflex plays a large part 1m stimulating the 


pancreas must be given more consideration. 


In 7 cases of achylia gastrica a quantitative es 
the stool diastase was made: 3 of these cases had persistent 
diarrhoea, the so-called gastrogenous diarrhoea: in each of the 
? there was no free and no combined HCl], and t! 
was 1? or less: in three of the cases tested no pepsin was 
found, the Edestin test being used. Of these 7 cases 
the stool contained 30,000 units, in three, 60,000 units, and i 
three, 120,000 or more—in other words, there was no diminu- 
tion below normal in 6 of the 7 cases, while in one case there 
was only a slight diminution. 


These findings are of interest, in the first place, because 


they show that in the absence of free hydrochloric acid some 


} 


other method must be employed to call torth the pancreatsi 
secretion, and, in the second place, the diarrhcea in some at 
least of these achylia cases is not due to an associated achylia 
pancreatica, as ©. Gross has suggested, Dut Ss probably due 


tis. Whether the pancreas stimulation 


to the associated enter! 


Deutsche med. Wehnschr., 1909, XXXV, S79 
Loc. cit. 
Johns Hopkins Hosp. Bull, 1912, XXIII, 265 
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s of humoral or nervous origin in these eases, or whether both 
ay a part it is diffieult to say—the fact that peptone, salt, 
poids, lecithin, and fats can activate the pancreas must be 
nembered, and in some of these cases, at least, both modes 
pancreatic stimulation have been demonstrated. Our results 
is connection agree with those of Ehrman,” who studied 
ar group of cases by aspirating the stomach after the 
ly tration of the Volhard oil meal and testing the fluid 
biaimed for trypsin by the Fuld casein method. His con- 
sions were that in achvlia gastrica and gastric anacidity 
the function of the pancreas is not harmed but is sometimes 
ven better than normal, and that, therefore, to stimulate the 
pancreas HCl] is not necessary, in fact, is not the necessary 
activator of the pancreas as he has shown on dogs with pan- 
creatic fistula. His method is to be regarded more as a 
qualitative than a quantitative one. 

As to the etiology of the achylia in our series of cases, 
carcinoma could probably be excluded in all; in all but one—a 
voung man—the patients were past middle age, and had either 
defective teeth or pyorrheea alveolaris or both: in three of 
the cases a marked splanchnoptosis was present; in two a 
long alcoholic history, and in only one, a young man, was 
there a history of prolonged overwork and worry. No case 
showed that stool suggestive of pancreatic disease—stercor- 
rhoea, and it has been our experience that this finding is 
extremely rare in achylia gastrica. 

Our series of normal and pathological cases is a compara- 
tively small one, but the results are very suggestive and war- 
rant further study. In addition to continuing our studies 
along the lines mentioned in this paper, we are also investi- 
ating by this same method the diastase content of the stool 
in obstructive and catarrhal jaundice, in diabetes and in 
hyperchlorhydria and hypersecretion, and if the opportunity 
arises we shall make similar studies in diseases of the adrenal 
and thyroid glands, the close relationship between these giands 
and the pancreas being, of course, well-known. 

Before concluding this article we wish to again call atten- 
tion to the absolute necessity for the most rigorous technique 
in regard to the diastase test in the stool. As regards prelimi- 
nary preparation we must remember that the stool obtained 
may represent one that has remained in the colon a consider- 
able period of time unless especial precautions have been taken. 
For that reason in all cases we suggest a light supper the 
evening before, and a thorough emptying of the large bowel 
by means of a high enema, while if there has been any history 
of constipation we give in addition a saline laxative on the 
morning preceding the examination. By these means we be- 
ieve we can practically always obtain a stool by our method 
which represents the response of the pancreas to the food and 
laxatives given, and also one in which the deleterious effect 
of the bacteria upon this ferment is reduced to a minimum. 
lt might be well, however, to give with the milk some coloring 


matter, such as carmine, so that we might have visual evi- 


lence of this fact. Of course, the condition of the salts in the 


stool has also a distinct effect in activating or depressing the 


* Loc. cit. 
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diastatie action, but we do not believe that if our techniqu 
is followed out rigorously it is necessary to dialyze the stool 
and make our studies from the desiccated specimen. 

In regard to the diet, we have insisted upon, first, a liquid 
food, milk, which does not stimulate salivary secretion, ana, 
secondly, a measured amount because there is unquestion 
ably a definite quantitative response on the partof the pan- 
creas to the quantity as well as to the character of the food. 
The preservation of the specimen in a very cold place or on the 
ice and the immediate examination of it after the entire 
specimen has been obtained is absolutely essential because of 
the marked effect of temperature upon the action of the dias- 
tatic ferment, and also because if we allowed the specimen to 
remain long we are introducing two variable factors, one the 
influence of longer or shorter periods of time upon the dias- 
tatic ferment, the other the effect of varying bacterial flora 
upon this ferment. 

We believe that the wide variation in figures obtained in 
certain of the investigations is dependent upon the lack of 
insistence upon certain of these points, and that if the tech- 
nique is carried out as rigorously as outlined above the figures 
as to normal limits should be of real value. We have chosen 
the stool in preference to the duodenal contents obtained by 
aspiration in this group of cases because we believe thereby 
we can better measure the total output of the pancreas. 

Conclusions.—From our study on diastase content of feces 
in normal and in certain pathological conditions the following 
conclusions seem warranted in being drawn: 

1. The stool, if a rigorously exact method is carried out as 
to food, purgative employed, preservation of specimen, esti- 
mation of ferment, etc., furnishes a diastase content within 
definite limits. We cannot insist too strongly upon the pro- 
cedure being exactly the same in all cases. The effect of 
waiting too long after the stool has been obtained before mak- 
ing the examination, the influence of variations in temperature 
in the place where it is kept, and of different laxatives and 
different foods is'so great as to render results, obtained by 
methods in which insistence upon such a rigorous technique 
has not been made, of much less value. 

2. Extensive carcinoma of the pancreas showed no diastase 
in the tube of lowest dilution in our method, and this ab- 
sence of ferment should prove of great help in the diagnosis 
of this condition. 

3. In chronic pancreatitis diastase was present in the stool, 
but in markedly diminished amounts. 

!. In achylia gastrica the diastase content of the stool was 
practically normal in all the cases examined. This, in the 
first place, suggests that in the absence of hydrochloric acid 
some other method of pancreas activation is called into play, 
and, in the second place, that the diarrhoea met with in certain 
of these cases of achylia vastrica- —the so-called gastrogenous 
diarrhcea—is not of pancreatic origin. 

5. If all the controllable factors are standardized, the results 
obtained by the study of the diastase content of the stool 
should be of real value in the diagnosis of pancreatic dis- 


eases and in the study of functional disturbances of this gland. 
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THE PERIPHERAL ORIGIN OF SURGICAL SHOCK. 


By Frank C, 


Mann, M.D. 


(From the Laboratory of Experimental Surgery of Indiana University.) 


Despite the enormous amount of work which has been done 
shock, there is still among recent writers no 
nel ereement as to the causes and nature of this condi- 
\ critical review of the literature reveals an astounding 
nt of contradictory experimental data, and a great number 
iverse conclusions based thereon. This condition of the 
subject Was our reason for undertaking the present investiga- 
tion. Our plan of attack may be summarized as follows: 

(1) To determine definitely what is and what is not shock. 

(2 lo settle as nearly as possible, and one bv one, the 
hief questions in dispute. These, so considered, are not of 
overwhelming difficulty. Most of them have already been 
worked out by the pathologists and physiologists. When 
we have resorted to animal experimentation, taking 
ire in each case to devise experiments the results of 
which can be readily verified. 

(3) Either to correlate and harmonize the separate con- 
clusions arrived at by the methods just described into a 
comprehensive theory of shock, or else to define as nearly as 
possible the limits of our present knowledge. 

Definition.—The word “ shock ” is used in a very loose and 
vague way in medical literature. Some writers speak of 

emorrhagic shock,” “ psychic shock,” “ toxemic shock,” ete. 
This use of the term makes it synonymous with injury. A 
study of the clinical reports of the patients supposed to have 
suffered or died from shock shows how frequently this word 
covers our ignorance of what is really the cause of a patient’s 
trouble, and also makes evident the necessity of excluding 
hysteria, cerebral injury, toxemia, concealed hemorrhage, the 
effect of heat or cold, and many other conditions before the 
diagnosis of shock is justifiable. The use of the word shock 
s comparable to that of the word rheumatism. The latter 


formerly included every disease of the joints, and many 
other diseases besides, but has been restricted gradually to 
very narrow limits. 

\s Meltzer,’ Porter,’ and others have emphasized, we have 
only al clinical definition ot shock. No lesions of any organ 
or organs the presence of which will account for all the phe- 
nomena of shock have ever been conclusively demonstrated. 
The signs of shock are thus given by Meltzer: “A state of 
general apathy, reduced sensibility, extreme motor weakness, 
great pallor, very rapid small pulse, thready soft arteries, 
irregular gasping respirations and subnormal temperature.” 
Meltzer insists that the presence of the circulatory phenomena 
is not absolutely necessary to the diagnosis. This definition 
Is perhaps the best which can be viven for this vague term, and 
with it we believe that most clinicians will be satisfied. It 
has the great merit of not involving any more or less question- 
able theory of etiology. Such a condition may arise in the 
course of various dis« ases, or ol surgical operations, or mas 


esult from accidents or intoxications. The word shock 


] 


ften used where accidental or operative trauma has had 


nothing to do with produc ns the condition described. We have, 
however, for the sake of definiteness, limited our use of the 
word to conditions associated with trauma. 

TTistorical Rea l¢ Ww. 
ent-day ideas of shock has been so carefully reviewed in re- 


The history of the development of pres- 
cent years 1n several easily accessible articles (see 1, 3, 4, 5) 
that it is unnecessary for us to go into this phase of the 
subject in an exhaustive manner. We give the following brief 
historical review, not to evaluate or harmonize the various 
theories of shock at present in vogue, but to show the un- 
settled condition of the whole subject, and how this state of 
affairs has come about. 

In very early times it was observed that patients who had 
been injured might fall into a depressed lethargic state in 
which death might occur. Such cases were noted in which 
autopsy revealed no lesion adequate to account for death. The 
word “shock ” was probably first used in the early part of the 
eighteenth century to describe an occasional effect of gunshot 
wounds, for it was believed that the impact of a bullet caused 
a “commotion of the elements of the nervous system ” which 
accounted for the symptoms observed. From this period to the 
present almost every writer on surgical subjects has discussed 
shock. The ideas of the older writers on shock were vague, 
though they foreshadowed nearly all the modern theories of 
this condition. 

Thus Travers (1826) states that “shock is a sper ies of 
functional concussion by which the influence of the brain over 
the organ of circulation is deranged or suspended.” And 
Savoy’ (1860) writes that “death from shock results from 
sudden and violent impressions in some portions of the 
nervous system acting upon the heart.” Thus writers have 
anticipated the modern theories of vaso-motor paralysis and 
eardiac failure. 

Deleasse © (1834) defined shock as “ an arrest of innervation 
without which all organs pass into insensibility.” This is 
the old way of stating Meltzer’s inhibition theory. 

Gross * (1872) poetically describes shock as “a manifesta- 
tion of a rude unhinging of the machinery of life.” Goltz” 
(1872) is usually regarded as having made the first note- 
worthy experimental observation bearing upon the etiology 
of shock in his well-known “ Klopfversuch.” This observa- 
tion for a long time seemed to support the idea still held by 
many that vaso-motor failure is the cause of shock. Although 
this theory, in a form more or less vague, had been held for 
a long time, Crile” in this country and Mummery ~ in Eng- 
land have been mainly responsible for formulating it definitely 
and for removing it from the realm of possibilities to that 
of supposedly demonstrated scientific fact. It has been most 
vigorously opposed by Porter.” The « ontroversy between Crile 
and Porter is thus summarized by Meltzer: 

According to Crile the failure of blood pressure is the primary 
and sole cause of all the symptoms of shock, and this failure has 
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as its cause solely the exhaustion of the vaso-motor center. The 
cardiac and respiratory failures and their phenomena are only 
secondary consequences or subsidiary factors to the primary 
cause, the exhaustion of the vaso-motor center . - 

The vaso-motor studies of W. T. Porter alone and with his 
pupils led him to results and views entirely antagonistic to those 
brought forward by Crile. In the first place, in disagreement 
with Crile, he states that in his numerous experiments he failed 
to find an instance in which stimulation of the afferent nerve 
caused a sufficient fall of blood pressure, except, of course, on 
stimulation of a depressor nerve. In his experiments crushing 
or electrical stimulation of the testis always gave a rise and not 
a fall of blood pressure. Continuous stimulation of the central 
ends of the sciatic, brachial or other afferent nerves for many 
hours gave uniformly the same rise of pressure as at the begin- 
ning. An analysis of 765 blood pressure records from stimulation 
of the sciatic and brachial (and depressor) nerves of rabbits, cats 
and dogs brought out the result that the “ percentage change in 
blood pressure, which is the true index of the condition of the 
vaso-motor cells, increased as the blood pressure falls.” Even in 
experiments where all the clinical signs of shock were present, the 
blood pressure very low, the temperature subnormal, the heart 
beat weak and often irregular, and the irritability of the nervous 
system apparently much reduced, stimulation of the depressor 
nerve lowered the blood pressure by 45 per cent. All these data, 
says Porter, are wholly opposed to the hypothesis that exhaustion 
of the vaso-motor center, brought on by over-stimulation, can be 
the cause of shock, but he is very emphatic in his assertion that 
the vaso-motor cells in shock are neither exhausted, depressed 
nor inhibited. Porter contradicts Crile’s facts and disagrees with 
his exhaustion theory; but apparently he also disagrees with 
Howell's view, that inhibition of the vaso-motor and cardiac cen- 
ters is at the bottom of the phenomena of shock. 

The disturbance of pulse rate that is so often noted in 
shock has led some observers to look to a disturbance of heart 
action as a primary cause of shock. Thus Howell” thinks 
that one of the causes of shock is inhibition of the cardio- 
inhibitory center. Boise” states that the essential cause of 
shock is excessive sympathetic irritation manifested mainly 
‘Shock is 


therefore due to cardiac spasm; an incomplete ventricular re- 


vy a tonic contraction of the heart and arteries. 


axation, mainly of the right side.” This reflex stimulation 
he supposes to pass through the accelerator nerves by way of 
the stellate ganglion. 

\lmost the exact antithesis to the vaso-motor failure theory 
is the theory of Malcolm.” His view is that the arteries, more 
especially the peripheral arteries, are contracted during shock 
and that as a result of this the blood is “forced into the 
<planchnic area.” This, he thinks, leads to important changes 
in the composition of the blood and tissues. 

The idea that inhibition is a cause of shock is a very old 
one and is the basis of many theories. The terms vital de- 


pression, inhibition of innervation, inhibition of the vaso- 


motor center, inhibition of the cardio-inhibitory center 
(Howell), all testify to the wide prevalence of this thought. 
Meltzer’ has formulated the inhibition theory in the broadest 
and most satisfactory manner. He presents as evidence for 
his conclusions some observations upon the caecum of the 
rabbit. The movements of this organ can be observed in the 
intact animal through the abdominal wall. They cease when 


l 


the skin of the abdomen is incised. He has shown that this 
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is due to a definite inhibitory reflex. He thinks that perhaps 
other functions can be inhibited in a similar manner. He 
deserves special credit for emphasizing the fact that low blood 
pressure and an accelerated pulse rate are not always present 
in shock, 

Leonard Hill” states that in his opinion shock is due to a 
depression of the sensory synapses, producing a decrease in 
tone of the central nervous system. 

The most recent and at the same time the most radical 
departure from the other theories of shock is that of Hender- 
son,” who believes that shock may be caused by a loss of 
carbon dioxide by the tissues; the loss being brought about 
by excessive pulmonary ventilation or by exhalation of car- 
bon dioxide from exposed viscera. He denies that vaso- 
motor failure is present in shock and claims that the develop- 
ment of shock may be prevented by safeguarding the body 
from loss of carbon dioxide. . 

Various other possibilities have been suggested as a cause of 
shock. Among these might be mentioned the hypothesis that 
it is a derangement of the thermogenic mechanism ;” that it 
is a condition of perverted metabolism due to trophic im- 
pulses that it is due to a pathological change in the chro- 
matlin tissue.” Little or no evidence has been produced to 
support these hypotheses. 

A great amount of work upon special phenomena of shock 
has been done, for example, upon the state of the arteries, the 
condition of the various vital centers, the specific gravity, 
gaseous and cellular content of the blood, ete. To much of 
this work we shall have occasion to refer later. 

Method of Experimentation.—The experiments described in 
this article were performed upon animals which were under 
full surgical anesthesia. Ether was the anesthetic used. No 
animal was allowed to feel pain at any time, and all the 
animals were killed before they regained consciousness. 

Scope of the Present Investigation.—We wish to emphasize 
here at the beginning that the scope of the present experi- 
ments includes the phenomena which occur in the anesthetized 
animal. Our results, while strictly comparable to what may 
be observed on human patients during operation, do not apply 
to cases of so-called “ pure *” shock which may be met with 
under the conditions of ordinary life. Shock of this kind may 
be due to much more complex causes than the type we have 
studied. 

Original Investigation—the Standard of Shock.—We found 
it very difficult to determine when an animal had passed 
into a state of shock. In the protocols of some observers a 
markedly lowered blood pressure is taken as the sole indica- 
tion of the presence of shock. Other workers note, in addition 
to the blood pressure, the pulse and respiration. It can be 
demonstrated all too easily that low blood pressure, rapid 
pulse and irregular respiration may be produced by the action 
of the anesthetic alone. It seems to have been thought suffi- 
clent to state: “ after reducing the animal to a state of shock ” 
without giving either the method of its production or any crite- 
ria by which it is possible to judge whether the animal really 
Was or was not in a condition of shock. This lack of definite- 
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card to these fundamental matters makes many of the 
nsive researches on shock of somewhat questionable 
We have regarded no animal as being in a condition of shock 
unless the following signs were present: 

1. Loss of sensibility as shown by the lack of necessity of 
administering an anesthetic when the eye reflex was present. 

2. Pallor of the mucous membranes. 

;. Small weak pulse. 

Irregular, rapid, shallow or gasping respiration. 
Markedly lowered blood pressure. 

lhe fundamental importance of these criteria merits a 
discussion of them. When all the above signs are present, 
and when there has been no hemorrhage, we believe that it 
will be generally admitted that shock in the full clinical sense 
of the term 1s present. 

We were impressed by the fact that in many cases an animal 
might show all the signs given above except a markedly 
owered blood pressure. Many times we observed dogs which 
presented pallor of mucous membranes and impaired respira- 
tion, and which required but little anesthetic for several 
hours. but in which the blood pressure was but 20 to 40 mm. 
ower than at the beginning of the experiment. In order, 
however, to make our results absolutely beyond criticism we 
alwavs continued our manipulations until the blood pressure 
was only one-third to one-fourth its original level before we 
regarded the animal as in shock. 

The Production of Shock.—Our first endeavor was to find 
the quickest and most certain method of producing shock. 
We were exceedingly careful to avoid even the slightest hem- 
orrhage. In a special series of twelve dogs experimented upon 
for this special purpose, and in a large number of others on 
which the observation was incidentally made, we attempted 
to produce shock by traumatization without opening the abdo- 
men. Despite the most persevering efforts, we could reduce 
only two of these animals to a condition which was thought 
to be shock. In all the others the blood pressure was just as 
high or only a few millimeters lower than at the beginning, 
and just as much anesthetic had to be administered to keep 
the eve reflex inactive as is necessary in any experiment of 
the same length of time (3 to 5 hours). 

It was also impossible to produce shock in an anesthetized 
animal by traumatization of the great nerve trunks. ‘These 
results corroborate Porter’s” conclusions. Long-continued 
stimulation, either electrical or mechanical, of large numbers 
of afferent fibers did not produce the condition. Intermittent 
stretching of a mixed nerve like the sciatic usually produced 


fluctuation in blood pressure, but intermittent and simulta- 


neous stretching of both sciatics, both anterior crurals and 
both brachial plexuses for a period of four hours did not pro- 
duce the signs of shock. It is true that blood pressure, res- 
piration and pulse were affected by these manipulations, but 
in no case were they markedly affected, providing, of course, 
that there was no hemorrhage. The blood pressure fluctuated 
slightly, rarely over 10 mm.; in some cases a slight fall oc- 
curred. The greatest fluctuation occurred under light etheri- 








JOHNS HOPKINS HOSPITAL BULLETIN. 207 


zation. During deep anesthesia the most severe traumatiza- 
tion did not affect blood pressure, respiration or pulse. 

In the two animals in which shock was thought to have 
developed, autopsy showed that very large concealed hemor- 
rhages had occurred. These findings indicate that great care 
must be used to exclude hemorrhage before making a diag- 
nosis of shock. 

Our results in this special series of experiments and in 
many other experiments in which we have had occasion to 
observe the effects of trauma upon the anesthetized animal 
are so consistent and invariable that we do not hesitate to 
state that it is impossible to reduce a dog to a state of shock 
in + to 5 hours by traumatization alone, without opening 
the abdomen, without inducing hemorrhage or without trauma 
to the medullary centers. These results corroborate the find- 
ings of Hill“ and also Janeway.” 

The Production of Shock by the Use of Ewcessive Heat or 
Cold.—Heat: Investigators who have used heat to produce 
shock have endeavored to stimulate as many sensory nerve 
endings as possible. There are, however, many factors other 
than the stimulation of the sensory fibers involved in such 
experiments. Perhaps the most important of these is the 
increase in the temperature of the animal. Since the dog 
eliminates heat chiefly by way of the lungs its respiration is 
greatly increased in rate and depth. That this hyperpnea 
is due mainly to the increased temperature may readily be 
shown by applying cold to the parts of the animal which are 
not subjected to the heat. If this be done the hyperpneea will 
not occur. Furthermore we shall cite evidence to show that 
heating the blood causes important changes in the various 
tissues of the body. 

We have found that heat applied to the feet or large body 
surfaces of the etherized dog does not produce any permanent 
effect upon its blood pressure, although slight fluctuation of 
the same may occur during application. In order to control 
the conditions of the experiment better we devised a method 
of heating only the blood of the animal. This was accom- 
plished in three different ways: 

First: Both carotid arteries for as long a distance as pos- 
sible were carefully freed from the neighboring structures 
which were protected from heat by gauze saturated with salt 
solution. Warm water was then circulated through the coil 
which encircled each carotid. 

Second: The hind leg of the animal was completely severed 
from its body except for the femur and femoral vessels. These 
vessels were dissected free for some distance and gauze sat- 
urated with salt solution at 60° C. was placed around them. 

Third: By injecting hot water into the rectum. 

Heat applied in any of these ways will reduce a dog in 
from 2 to 3 hours to a condition in which all the signs of 
shock are present. If light anesthesia be used hyperpneea will 
develop, but if the dog be deeply etherized the pulmonary 
ventilation is decreased. We have observed no effect of the 
breathing in either case on the time at which shock developed. 
In the experiment on the dog with the partially severed leg 


this limb at autopsy was found to be swollen to several times 











its normal size. On incising it clear fluid poured freely from 


the euts. In all the animals the blood at autopsy was found 


to be dark and thick and all the veins, both splanchnie and 
peripheral, were dilated. 

The condition produced in these experiments fulfilled all 
ie requirements of the clinical definition of shock. Death 
eemed to result from primary cardiac failure. We can state 
most emphatieally that the condition did not result from 
traumatie stimuli, or loss of carbon dioxide, but was wholly 
due to over-heating of the blood. We positively demonstrated 
that the vaso-motor center was active, because it constantly 
responded to the tests which we shall discuss later. 

he 
whieh was subjected to a continuous rectal injection of ice 


In 


condition resembling shock. 


etfeet of excessive cold was observed upon an animal 


water an hour and a half the animal was reduced to a 


The only noticeable difference 
between the condition of the animal in this experiment and 
that of those which had been subjected to heat was the charae- 


r of the pulse. The rate of the heart beat was greatly de- 


and the amplitude of the beats increased. Section 


of the vagi only slightly modified the cardiae action. The 
animal died from primary cardiac failure. 

The Production of Shock by Forced Ventilation of the 
Lunas. We attempted to produce shock by Henderson’s “i 


method of forced lung ventilation. In a limited number of 


we were able t 


eriments of this character » produce the 


c\! 


condition in only one ease. Our trouble was probably the 


same as Henderson records in regard to his first experiments 
an inetheient 
artificial ventilation was greater than it would be possible for 


pump. But we are quite certain that the 


the animals themselves to have produced by the greatest pos- 


sible forced respiratory movements. In the one case in which 
the signs of shock did appear autopsy revealed the fact that 
both lungs, with the exception of a small part of the upper 
left lobe, were consolidated. We could not determine whether 
this condition had existed before the beginning of the eXxperi- 
ment, but as the dog was apparently a perfectly healthy 
animal, it is extremely probable that its lungs were normal. 
The 


Ka pos in qd the 


thdomen and 
the 
in 


Production of Shock by Opening the 


Our next method was to open 


This 


condition 


Vise erd, 
the viscera. 


the 


abdomen and expose and traumatize 


every instance produced shock. Sometimes 


came on quite rapidly; in other instances the process was 
the abdomen the blood pressure 


While 


viscera were being exposed the blood pressure showed 


delayed. Upon opening 


usually fell, due to lowered intra-abdominal pressure. 
tin 
marked fluctuations, die to the mechanical manipulations. 
If the pressure might tempo- 
of better 


But gradually blood 


intestines were squeezed the 


rarily become greater than normal, because the 


of the right side of the heart. 


pressure fell and usually within an hour shock was present. 
In manv Gases it was not necessary to administer ether after 
the abdomen was opened, even when the experiment extended 
several hours. 


over a period of 


In reviewing the protocols of various observers it is inter- 


ting to note their use of visceral traumatization to produce 
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shock. It is surprising how few experiments are on record jn 
which, if the method of producing shock is stated at all, this 
The observer may begin an 


i 


was not the means employed. 


experiment by crushing a foot or burning a part, and may 


obtain some fluctuation in blood pressure by such means, but 
sooner or later, as if discouraged by the progress made, he 
invariably adds, ** and the intestines were manipulated.” The 


protocols are few which do not record directly or indirectly 
a complicating hemorrhage or a section of the abdomen. 

In all our experiments, unless otherwise stated, shock was 
produced by exposing and traumatizing the abdominal viscera 
of an etherized animal. The condition was never called shock 
unless the clinical signs as previously stated were present, 
the 


which made it impossible to note 


except in special experiments, e. g., in use of curare, 


section of the cord, etc... 


some of the signs. 


The ( ondition ot Vy wh us 71 ISsSie S did NSystenis in Nha J: 
An endeavor has been made to study individually each svstem 
altected 


it plaved 


which might be in shock, the attempt being to de- 


termine what part in the production of shock, and 
the resulting condition. 
Shoc hs. —The 


Porter's * 


how it was altected 


The 


Center: 


by 
Vaso-Motor 


conclusions in 


Vaso-Motor Mechanism in 
corroborates 


the 


Our work 


shoek. 


of 


regard to the condition of vaso-motor center in 


Stimulation of mixed nerves produced a marked rise 
blood pressure, even in extreme degrees of shock, and stimula- 
tion of the depressor nerve produced a comparable fall in the 


We 


results in regard to the effect upon the blood pres- 


same condition. were able to corroborate Seelig and 
Lyon’s * 
sure of stimulating the central end of the vagus. In every 
case this yielded a rise of blood pressure in shock. In some 
instances the rise was actually greater in the shocked animal 
than in the normal one. 


The 


ion content of the blood is as marked after the production of 


+ 


reaction of the center to the concentrated hydrogen 


shock as before. The production of a wide pneumothorax in 
a shocked animal gives a blood pressure tracing not influenced 


by Under these conditions an 


In 


animal in marked shock was more 


the respiratory. movements. 
asphyxial rise in the blood pressure takes place. some 
cases the pressure of an 
than doubled; in other instances but a moderate, and rarely 
but a slight rise occurred. The same result was obtained if 
the animal were made to inhale high percentages of carbon 
The injection of lactic acid does not produce a con- 
However, we have 


dioxide. 
stant result even in the normal animal. 
records which show a marked increase in blood pressure in 
the shocked animal produced by this supposedly normal 
An increase of intra-cranial pressure pro- 
of blood the 
shocked animal as in the normal one. 

The Condition of the Arteries in Shock.—The Peripheral 


The pallor which oceurs in shock might be due 
(1) The constriction of the peripheral! 


chemical stimulant. 
duced the same relative increase pressure in 


Arteries: 
to one of two causes: 
vessels, which prevents a flow of the blood to the skin: or (2) 
the 


to a dilatation of the splanchnic vessels, which causes 


blood to be drained out of the skin. Seelig and Lyon” have 
































ecent nvestigated the condition of the peripheral arteries 
n shock and have coneluded that these vessels are constricted. 
Bartlett who has investigated the same question, reaches an 
exactly ontrary conclusion. 

Neither of the methods used by these investigators gave 
conclusive results in our hands. For this reason we employed 
ol simpler physioiogical methods. During the pro- 


duct of shock, peripheral venous pressure, as taken from 
the femoral vein, decreases. This is usually very marked and 
ma take place befor blood pressure has greatly decreased. 
If the sciatic is eut in the shocked animal there is an im- 
nediate and decided increase in the pressure of the femoral 
vein. Thi 


stricted adurins 


s is evidence that the arteries of the limb are con- 
the production of shock and that there is con- 


siderable vaso-motor tone, even when the blood pressure is 


rhe tongue of the dog is an organ which is liberally sup- 
ed with vaso-motor fibers. Fortunately these run in separ- 
nerve trunks. ‘Phe major part of the dilators pass 
eh the lingual nerve.” while the constrictors are carried 


e hypoglossus. This furnishes an ideal arrangement for 

e study of this particular phenomenon. If one hypoglossal 
nerve is stimulated in a curarized dog the tongue becomes 
slightly paler on the side innervated by this nerve; if the 


‘ingual nerve is stimulated the tongue becomes very red and 
he veins stand out very prominently upon the corresponding 
side. If the animal is reduced to shock the phenomenon, upon 
stimulating the Jingual, is even more marked. The reddened 
muscles and bulging veins of the corresponding side con- 
trast strikingly with the pallor of the opposite side of the 
tongue and the mucous membrane of the oral cavity. The 
vessels of the tongue are evidently in tone which is decreased 
by the stimulation of the dilator fibers. This tone might be 
due to vaso-constrictor impulses from the vaso-motor center 
or the arterial muscles themselves. That at least a part of 
this tone is due to the former cause is proved by the gradual 
but quite noticeable dilatation which occurs after section of 
the hypoglossal nerve which contains the vaso-constrictor 
fibers. In animals which normally have enlarged vessels of 


the tongue this result can be better observed if a slight as- 


phyxia is produced in the shocked animal. Tracings of the 


volume of the tongue of a dog in shock show that it is de- 


}] 
clued 


v increased upon stimulation of the lingual nerves. This 
experiment proves that the arteries of the tongue are still sub- 
ject to considerable vaso-constriction in shock. 

\ large number of the vaso-constrictor fibers of the rabbit’s 
ear run in the cervical sympathetic nerve” which forms a 
separate trunk in that animal. The blood vessels of the ear 
ol the albino rabbit show vaso-motor changes quite distinetly. 
As sho develops these blood vessels become constricted until 

are small, more or less faint, lines. That this decrease 
wliber is not a passive condition is shown by the fact that 
owering of the ear below the level of the splanchnic area 
aoes Not produce a congestion of these vessels, while section 


the cervical svmpathetic nerve produces a noticeable dila- 
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tation of them. They are, therefore, under vaso-motor tone 
in shock. 

The unpigmented paw of a kitten or puppy is well suited 
for the study of vascular changes in the limbs. The yaso- 
motor fibers of the paw run in the sciatic nerve.” If the 
sciatic on the one side is cut in the normal animal the cor- 
responding paw assumes a brighter tint than its fellow. In 
the beginning of shock the difference becomes more marked, 
because the paw with the intact nerve becomes paler. It is 
only when the blood pressure is very low in marked shock 
that the paws look alike. Even then a difference can be 
observed by lowering both paws below the level of the splanch- 
nie area, when the paw with the intact nerve becomes paler. 
If the sciatic of the intact leg be now severed a faint but 
distinet flush appears on this paw. This experiment shows 
that the blood vessels of the paw are under vaso-motor tone 
in shock. 

The Untraumatized Visceral Arteries in Shock.—The ar- 
teries of the kidneys were taken as the most accessible of the 
untraumatized viscera! arteries to study. The vaso-motor 
changes were recorded by means of an oncometer. This can 
be applied through a lumbar incision without entering the 
abdominal cavity and without disturbing blood pressure. 
Tracings of the volume of the kidneys were taken before, 
during and after the production of shock. 


During the production of shock there was usually an im- 


mediate kidney shrinkage, although this did not invariably 
occur, for at times an initial expansion occurred, while in 
other instances the volume of the kidney passively followed 
the changes in the general blood pressure, 

Roy and Bradford” have shown that stimulation of the 
central end of the sciatic nerve produces a decrease in kidney 
volume, while it increases the general blood pressure. Our 
results show that when the blood pressure is very high in the 
normal animal, stimulation of the sciatic nerve does not 
always produce a shrinkage of the kidney. A slight expan- 
sion may occur, but this increase in kidney volume is always 
so small as to show that some vaso-constriction is occurring, 
although not quite enough to offset the rise in general blood 
pressure. 

Stimulation of the sciatic nerve in moderate degrees of 
shock a/ways produces a marked decrease in kidney volume, 
although the rise in general blood pressure might be as great 
as in the normal animal. In some cases this decrease in 
kidney volume following stimulation of the sciatic could be 
obtained with a blood pressure of only 20 mm. Additional 
evidence of the vaso-constrictor tone of the renal vessels was 
secured by recording the increase in volume of the kidney 
following cauterization of the renal vessels with carbolie acid, 
which destroys the vaso-constrictor fibers. 

It is evident from these experiments that the tone of the 
vaso-constrictor mechanism of the kidney is increased in a 
moderate degree of shock, and that it is not entirely absent 
even when the blood pressure is very low. 

The Character and Flow of the Lymph in Shock.—This 


was investigated by observing the rate of flow from the 
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thoracic duct. A canula was inserted into the duct extra- 
pleurally without producing any disturbance in blood pressure 
or respiration. ‘The rate of flow was determined by counting 
the drops or accurately measuring the amount of flow per unit 

time. Care was taken during the reading to exclude the 
effect of irregular respiration or manipulation of the intes- 
tines. A norma! rate was alwavs determined before shock 
was produced. The following results were obtained: At the 
onset of shock the tvmph flow through the thoracic duct was 
slightly inereased, As shoek developed it might decrease 
slightly below normal, In character the lymph changed from 
a color more or less milky toa pale reddish color. Microscopic 
examination showed many red cells present. The coagulation 
time was markedly decreased, so much, in fact, that toward 
the end of an experiment it was almost impossible to maintain 
a flow from the canula. At this time the lymph resembled an 
exudate. 

The Cardio-Inhibitory Center in  Nhock.—This center is 
thought by some investigators to be inhibited in shock, while 
others claim that it loses tone. The following facts throw 
light upon this point: 

1. An animal which has had the vagi cut does not seem to 
develop shock any more quickly than one in which they are 
intact. 

». It is well known that if one vagus is severed while the 
other is left intact and the central end of the divided one 
stimulated, a rise in blood pressure occurs. However, by 
carefully graduating the current in some animals a reflex 
inhibition of the heart can be produced. In each dog in which 
it was possible to obtain this reflex it remained positive, 
even in the most extreme degrees of shock. That this inhibi- 
tion of the heart. was a definite reflex, involving the inhibi- 
tory center, was shown by section of the intact vagus in the 
deeply shocked animal; after this it could not be again 
obtained, 

3. In the normal adrenalin curve, after the initial rise in 
blood pressure, inhibitory beats occur which have been proved 
to be due chiefly to a reflex involving the inhibitory center, 
although inereased filling of the heart may be a factor. In the 
tracing obtained by the injection of adrenalin in the shocked 
animal the same characteristic beats occur, after blood pres- 
sure has slightly increased. We observed their disappearance 
in shock after section of the vagi and an increase of blood 
pressure to six times the height present before the drug was 
injected. 

!, An inerease in intra-cranial pressure produces character- 
istic inhibitory beats of the heart, due in all probability to 
bulbar anemia. ‘These occur when the intra-cranial pressure 
is increased in the shocked animal, and cease when the vagi 
are cut. The blood pressure then increases enormously, for 
the vaso-motor center also reacts to the increased intra-cranial 
pressure. 

These experiments would seem to prove conclusively that 
the cardiac inhibitory mechanism is intact, even in the deeply 


shocked animal. 
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The Heart in Shock.—In all the experiments in which the 
animal was allowed to die from uncomplicated shock the heart 
was beating, although sometimes quite feebly, when respira- 
tion had ceased and blood pressure was practically zero. In 
many cases, upon opening the thorax when all signs of lift 
had disappeared, the heart was observed to be contracting still. 
In the production of shoek the pulse usually, but not in- 


‘he individual beats always 


variably, increased in rate.  T 
became weaker, as measured by palpation and the manometric 
tracing, but the cardiac function remained until the very last. 

Seelig and Lyon ™ have shown that typical shoek can be 
produced after evulsion of the stellate ganglion. This cer- 
tainly removes almost entirely the possibility of the heart 
being affected through the sympathetic system. 

That the heart is capable of performing its function effi- 
ciently in shock, if only enough blood is returned to it, was 
pointed out by Hill.” He increased the venous return to the 
heart by visceral compression and noted that the heart was 
able to handle the increased amount of blood effectually. We 
have been able to corroborate Hill’s results. 

A more severe test of the efficiency of the heart in shock 
is afforded by the injection of large doses of adrenalin in the 


shocked animal after section of the vagi. This produces an 
enormous rise of blood pressure, often increasing the pressure 
to a level six times higher than that in shock. In every in- 
stance in which this was done the heart was able to pump 
against the enormous pressure effectually and in no-instance 
was there an indication of cardiac failure. A similar test 
was made by increasing the intra-cranial pressure of a shocked 
animal in which the vagi had been cut. The vaso-motor 
center was stimulated and the blood pressure increased 
enormously, but although this was maintained for several 
minutes, the heart remained competent to perform its function. 

In view of these facts it is impossible to believe that the 
heart is the primary factor in the production of shock. These 
experiments prove that the heart is as efficient a pump in 
shock as in any other condition in which it has been sub- 
jected to a poor blood supply during a long period. 

The Re sprratory Mechanism in Shock. —As shock develops, 
respiration becomes more shallow and may increase in rate, 
but quite often decreases. The most characteristic respiratory 
phenomenon of shock is the intermittent gasping type of 
respiration. All our tracings obtained from animals which 
died of uncomplicated shock show that the respiration failed 
before the circulation. However, the respiratory center of 
a shocked animal responds quite actively to afferent stimula- 
tion, to rebreathing, to inhalation of carbon dioxide and to 
the injection of lactic acid. Stimulation of the vagus pro- 
duces the usual inhibition of respiration in the shocked 
animal. 

These facts show that the respiratory mechanism is not 
primarily at fault in the production of shock, but that it is 
probably the most seriously damaged and the most easily 
injured of the medullary centers by the resulting condition. 

The Study of the Mesenteric Circulation in Shock.—In 
many experiments a microscopical study of the circulation of 
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the mesentery and omentum was made. The phenomena 
observed were those deseribed by the pathologists in the classi- 
al descriptions of acute inflammation. These are: Dilata- 
tion of arteries and veins; congestion and slowing of the 
enous flow, which later results in a more or less noticeable 
stasis: margination and later emigration of the leucocytes; 
ate in the condition rupture of many of the small vessels and 
scape of cellular elements into the tissue spaces or to the 
surrace. 

Histological sections of the omentum, mesentery and intes- 
tines of the normal and shocked animal were made and com- 
red. These showed all the above phenomena in a static 
form and emphasized many of the facts which will be dis- 
ussed later. 

The ¢ 
Phere 
speci fie gravity of the blood in shock. 


Blood 


has been considerable controversy 1D regard to the 


ondition of the in Shock. Specific Gravity: 
The preponderance 
of the evidence is in favor of an increase of specific gravity 
n this condition. We observed that if the blood were taken 
from the peripheral vessels it showed but a slight increase in 
ts specific gravity, but if taken from the splanchnic vessels 
it showed a marked increase. 

The Blood Corpuscles in Shock.—Crile.” in a series of four 
experiments upon shocked dogs and dogs suffering from hem- 
In shock the 


red cells are increased while the white cells are decreased ; 


orrhage, comes to the following conclusions: 


in hemorrhage red cells are decreased while white cells are 
nereased, 

The condition of the blood in hemorrhage need not be dis- 
cussed or investigated here, especially as this has been done 
so completely by many observers. In the series of experiments 
n which blood counts were made before and after the produc- 
tion of shock it was found that there was an enormous de- 
crease of white cells in the shocked animal, while the red 
cells were slightly, if at all, increased. 

The Production of Shock by Intra-Abdominal Traumatiza- 
ion Without Free Haposure of the Viscera to the Air.—In 
some experiments an incision into the abdomen just large 
enough to admit the hand was made. Through this a gloved 
hand was passed and the abdominal wall clamped snugly 
traumatization for a 
blood 


siderably, but if the traumatization were now stopped the 


around the wrist. Intra-abdominal 


period of five minutes would lower pressure con- 


pressure would soon return almost to normal. However, if 
the traumatization were continued for a much longer time 
the animal would develop the signs of shock. That this was 
not due to an exhalation of carbon dioxide was proved by 
passing a stream of a high percentage of this gas directly into 
the abdominal cavity. If the gas were admitted slowly so as 
not to increase the intra-abdominal pressure it did not delay 
the onset of shock. 

Production of Shock After Section of the 


of the cord in an animal in the horizontal position in the 


Cord.—Section 
lower cervical or upper dorsal region produces an enormous 
fall of blood pressure, due to section of the vaso-constrictor 


That such an animal is not in a condition of surgical 


fibers, 
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shock can be shown by withdrawing the anesthetic, when the 
animal will regain consciousness and respond to stimuli ap- 
plied around the head. Upon opening the abdomen of an 
animal in this condition the vessels of the splanchnic area 
dilated 


exposure of the viscera produces a marked and immediate in- 


are seen to be and the viscera congested, But the 
crease in the congestion in the same manner as in an animal 


The 


fall of blood pressure following section of the cord is not any 


which has not been subjected to section of the cord. 


greater than the decrease which follows immediately upon 
section of the abdomen and exposure of the viscera. Evi- 
dently typical shock can be produced after section of the cord. 

Vaso-motor reflexes are not to obtain or 


very easy very 


marked in an animal with the cord severed. However, stimu- 
lation of the sciatic does produce a slight rise in blood pres- 
sure. A proportionate rise occurs even when blood pressure 


is very low, due to abdominal traumatization. <A_ slight 
asphyxial rise of blood pressure occurs 1n a dog with the cord 
sectioned. <A proportionate rise occurs when shock has de- 
veloped. 

The Effect of Hemorrhage Upon the Production of Shock. 
—During the course of some experiments accidental hem- 
orrhages occurred. It was noted that shock developed very 
quickly in these cases. This observation agrees with the re- 
ports of a large number of clinicians. In order to study this 
condition more completely a series of experiments were per- 
formed in which the animal was subjected to varying degrees 
of arterial or venous hemorrhage and the same tests applied 
as in the experiments upon the shocked animal. 

The most noticeable effect of a slight hemorrhage upon an 
anesthetized animal is the resulting depression of sensation. 
A dog of ten pounds weight could be subjected to a slow 
venous hemorrhage of 50 to 75 ce. without producing a fall 
in blood pressure of over 15 mm. But the loss of sensibility 
was such that in most cases only a very little, if any, anes- 
thetic was necessary, even in long-continued experiments. If 
the bleeding were done from an artery of large size, as the 
femoral, blood pressure fell quickly during the hemorrhage, 
but if the loss of blood were slight, vaso-motor compensation 
would restore the pressure almost to normal. As the amount 
of blood lost was increased the power of vaso-motor compen- 
sation decreased until blood pressure remained very low. 
Furthermore, we found that the animals which had been bled 
responded to the same tests for the activity of the various 
centers in the same manner as the animals which had been 
The condition of an animal after hem- 


reduced to shock. 


orrhage could not be differentiated from the condition of 
shock, except perhaps by a leucocyte count. 

Summary and Conclusions.—The data we have presented 
justify the following conclusions: 

1. It is impossible to reduce the anesthetized animal to a 
state of shock by any degree of sensory stimulation, provided 
all hemorrhage is prevented and its abdomen is not opened. 

2. We have been unable to show that acapnia is a primary 
factor in the production of shock. 


3. Shock is not due to disturbance of the respiration, but 











vital center by shock. 


t. ‘The vaso-motor center is not depressed nor fatigued in 
The 


peripheral and untraumatized visceral arteries are constricted 


shoek. It is the most resistant of all the vital centers. 


in shock, 

5. Shoek is not due to primary failure of the heart nor to 
involvement of the eardio-inhibitory or ecardio-accelerator 
mechanism. 

. It is possible to produce the signs ol shoek by the use 
of excessive heat or cold. 


?. The easiest and most certain method of producing shock 
is by exposure and traumatization of the abdominal viscera. 
This, judging from the literature, has been the method used 
by nearly all investigators of shock. 

8. Shoek produeed by exposure and trauma of the abdom- 


inal viscera is not due alone to a paralysis of the vaso- 


motor mechanism of the splanchnie area. This has _ been 
shown by two crucial experiments. (1) Section of the cord 


When all 


the abdominal and thoracie organs are taken from the animal 


or splanchnie nerves does not produce shoek. (2) 


(Carrel) this “ visceral organism ” can still be kept alive for 


many hours and it can digest food, excrete urine, ete.” There- 


fore, some oth 


er cause than vaso-motor paralysis or inhibition 
is involved, 


9. The cause of shoek is the tremendous loss of red eells 


and fluid from the blood, due to the reaction of the great 


delicate vascular splanchnic area to irritation—an acute in- 


flammation of the peritoneum, due to trauma and exposure 


to the air and changes of temperature. The great amount of 
this loss is apparent when it is taken into consideration that 
the peritoneum has an extent as great as the entire cutaneous 
surface of the body. The factors involved in this reaction to 


irritation are the same as those involved in any other local 
inflammatory process, and certainly do not involve the nerv- 
ous system to any greater extent. The profound general 
effect is due to the actual loss of red cells and fluid from the 
circulating blood through stasis, diapedesis, exudate, endo- 
thelial changes, ete. It is to be noted that some of the 
classical descriptions of inflammation were made from obser- 
vations on the exposed omentum and mesentery.” In the 
course of operations in which the abdomen has not been 
opened, a loss of fluid and cells from the blood occurs. But 
the loss is, except when great areas of subcutaneous tissue 
have been exposed, comparatively unimportant. 

10. Certain accessory factors which help to produce the 
condition of shoek should be mentioned. These are muscular 
relaxation, decrease in intra-abdominal pressure and impaired 


respirations, all of which 


tend te decrease the amount of 
The effect of chilling and the 
] 


use of hot applications should be considered. 


blood returned to the heart. 


11. Degenerative changes in the cells of the central nervous 


system are the result and not the cause of shock. Dolley 


states that identical changes in the nerve cells are produced 
by hemorrhage and shock. 


ainful 


12. General anesthesia of moderate depth 


prevents 





the respiratory center is more quickly injured than any other 
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impulses from affecting the nerve cells of the central nervous 
system. Nerve blocking under such conditions is useless, so 
far as the prevention of shock is concerned. 

13. A relatively slight decrease in blood supply may be 
sufficient to depress markedly the cells of the cerebral cortex, 
Care should, therefore, be taken to exclude this factor betore 
ascribing such depression to inhibition, 

14. The use of the word “ shock” should be avoided, and 
instead an accurate and detailed description of the patient's 
condition should be given. If the term be used at all it should 
be applied to the condition in which, without any grossly 
discernable hemorrhage having occurred, the amount of cir- 
culatory fluid is greatly diminished on account of stagnation 
of the blood in the smaller veins and capillaries or by exuda- 
tion of the fluid and cellular elements of the blood from the 
same. 

This work has been carried out under the direction of Dr. 
W. D. Gatch, whom we desire to thank for his help and en- 
couragement. We are also indebted to Mr. George Boesinger 
for his assistance in the experiments. 
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THE NORMAL 


By THoMAs 


C. Wirar 


(From the Chemical La 


of cases, the amount of 


series 
the 
that by establishing a normal the 


studied, In a 


ave 


astatic ferment present in urine of normal adults in 


n the first place, 
antitative estimation of this ferment in the urine might be 
in the diagnosis of pancreatic disease, and, in the 
second place, to furnish criteria of some value in estimating 

portance of this procedure as a test of renal function, 
since Wohlgemuth suggested this as a satisfactory method of 
estimating the secretory activity of the kidney, and Rowntree 
we 


reported later a number of cases in this connection; 
shall see, probably its greatest value is as a test of renal func- 


The 


women, with no demonstrable lesions of the kidneys or diges- 


tion. individuals in our series were normal men and 


tive apparatus, living on a mixed dietary. 
In studying the urine we used a slight modification of the 


method first described by Wohlgemuth in the * Biochemische 


Zeitschrift,” based on the conversion by diastase of soluble 
starch (Kahlbaum) into, successively, erythrodextrin, achroo- 
dextrin, iso-maltose, and maltose, the limit being determined 
by that tube in which the addition of an iodine solution pro- 
duces no blue coloration, 7. ¢., when alk the soluble starch has 
been converted into lower products. 


In 


twenty-four-hour specimen was carefully collected, kept under 


determining the quantity of diastase in the urine, the 
toluol in the ice-box, or in a cold place. This was diluted 


with distilled water to 3000 cec., and decreasing amounts of 


this diluted urine were added to a series of tubes. 


In our first group of cases we used the method of geometri- 


cal progression—2 cc. in the first tube, 1 ce. in the second, 
$cc. in the third, + ce. in the fourth, } ce. in the fifth, ete., 
but as the variation between contiguous tubes was too 


great by this method, we later, in our much larger series of 
cases, used the method of mathematical progression—1.8 cc. 
in the first tube, 1.6 in the second, 1.4 in the third, 1.2 in the 
fourth, 1 in the fifth, 0.8 in the sixth, 0.6 in the seventh, 0.4 
in the eighth, 0.2 in the ninth, 0.1 in the tenth, 0.05 in the 
eleventh, and 0.025 in the twelfth, the last 3 tubes being, as 
seen, In geometrical progression. 


‘ach tube was filled with distilled water to 2 cc., 2 cc. of a 
I filled with distilled ) 2 f 


per cent solution of soluble starch added to each tube, 


incubated for half an hour in the water bath at 38° C., rapidly 
ooled off at the end of that time by nearly filling the tubes 
with cool water, and by holding the tubes under the cool tap 


ind then quickly tested by the addition of a few drops of 


1 


[/o normal iodine solution, the limit being the tube just 
belore the first tube in which blue is seen, this limit-tube 
showing the brown color which erythrodextrin gives with 


odine 


HOSPITAL 


boratory of the 


BULLETIN. 


DIASTASE-CONTENT OF THE URINE. 


R. Brown, M.D.. 
AND 
TON SMITH, JR. 


Medical Clinic.) 


In the 10 cases studied by the former method the variations 


were comparatively small and in all cases more than 1000 
units, the unit chosen being one cubic centimeter of 1 per 
cent soluble starch solution completely converted into lower 


products in one-half an hour in the water bath at 38° C. 


As the variations between the contiguous tubes seem too 
great by this method the findings by the second method are 
of more value in furnishing exact figures (see Table 1). Of 

TABLE Il. 
l rine 
Amount 24 hours Li ' 
R: Sasiewineawacue 1000 ce. 10 11 
Dahvieheetamaas 1125 “ 10 11 
Ltiatavnwhenan 750 “ 8 i) 
_ ere re 1000 “ 10 11 
a Ee ee 1820 10 11 
ctvtescewwn teas 1730 10+ 11 
Bi caleta dae whic 500 8 4 
Oe 1520 “ 10 11 
Wisan wosunweee< i460 “ 9 + 10- 
a a eee 1070 * 9 + 10 
Sites ee ekkud ean 380 ** 1] 12 
. ee 70 9+ 10 
ais aweddee seed 1450 * 1] 12 
Pisttausecte kaos 620 a) 10 
re 20 Ss 4 
Pee tkieenentenat 1900 11 12 — 
0 pe en eae 1250 10 11 
See 1440 9 10 
the 18 cases in this series in 3 the limit was tube 8 (1500 
units), in 5 tube 9 (3000 units) in 7 tube 10 (6000 units), 


3 tube 11 


While the variations are considerable, as one would expect 


and in (12,000 units). 

from differences in the diet, as some foods are more stimulat- 
ing to pancreatic and salivary secretion than others, and as 
the diastase is widely distributed in the body (being furnished 


the 
to a very slight extent, by Brunner’s glands, and being present 


as a digestive ferment by salivary glands, pancreas, and, 


as an autolytic ferment in the liver, muscles, blood, in fact, in 
practically all the organs and tissues of the body), yet it 
would seem that the diastase content of the urine falls within 
definite, if rather wide, limits, and any figures smaller than 
found (tube 8, in our second method corre- 


the low normal 


sponding to 1500 units) would speak either for a less amount 
of circulating diastase or diminished renal permeability due 
to changes in the kidneys. 

As the diluted 


other cases neutral, in others slightly alkaline, we studied in 


urine was in some cases slightly acid, in 


a new group of cases the effect of this variation in reaction 
upon the activity of the ferment (see Table 11). We found 


that while a slightly acid medicine activated slightly the action 











214 JOHNS HOPKINS HOSPITAL BULLETIN. | No. 281 


TABLE II. 


Urine 


Reactio Amount in 24 hours Limit-tube 
Case 1 Acid 1460 ee. 10 -+ 11 
Alkaline 1460 “ 9 + 10 
2 ' Ac 1550 “ 10 + 11 
Alk 1550 “* 1+ 11 
3 \c 720 “ 10+ 11 
Alk. 7360 “ 9+ 10 
1 ; Neutral 1220 * 9+ 10 
Ae 1220 “ 9+ 10 
Alk. 1220 “ 9+ 10 
5 Neut 1690 ** 11+ 12 
Ac 1690 “ 11 + 12 
Alk 1690 * 11+ 12 
6 Neut 1020 * 10+11 
Ac 1020 “ 9 + 19 — 
Alk. 1020 “ 10+ 11 
7 Neut 160 ** 8+ 9 
Ac 1HOo * 10+11— 
Alk. 160“ 9 + 10 
5 .Neut 1310 “ 14 14 ~~ 
Ac 1310 “ 10 + 11 
Alk. 1310 “ 10+ 11 


of the ferment. nevertheless, the variations were so slight 
as not to necessitate the bringing of all the specimens to a 
condition of neutrality, or to the same degree of acidity or 
alkalinity. Slight variations in the temperature of the water 
‘rom 37° to 40° C.) also showed a very slight influence on 
the activation of the ferment, as Wohlgemuth and others have 
shown, although obviously it is important to keep the bath 
at as constant a temperature (58° C.) as possible, for wide 
temperature variations have a marked effeet. 

he diastase contents of the urine in pathologi- 
eal conditions, we found in a case of diarrhoea with fatty stool 
the limit was tube 9 (3000 units) ; in a case of post-operative 
all-bladder fistula with normal pancreas also 9 (3000 units) ; 
in 2 cases of chronic pancreatitis with persistent jaundice, 
the common duct going through the head of the pancreas and 


being obstructed thereby, the limits were tubes 4 (500 units) 


and 6 (750 units) respectively; in a case of advanced carci- 


noma of the pancreas with jaundice, tube 1 (333 units): in a 


case ol pancreatic cyst, still draining, tube 7 (1000 units) ; in 
Ole onger draining, tube 10 (GOOO units) ; in a carcinoma 


of the esophagus with marked asthenia and emaciation, but a 


Y ry.’ YY Y 

NOTES ON 

1 History of Laryngolocy and Rhinology. By JONATHAN Wriairt, 

M.D. Second Edition. Revised and Enlarged. (Philadelphia 
and New York: Lea & Febiger, 1914.) 

Dr. Wright’s book, first printed without date some years ago, 
has been known from Lhe time of the publication as the best his- 
tory of laryngology and rhinology in English. It was preceded 
by the histories of Gordon Holmes (1885) and Paul Heymann 
(1896) and succeeded by Heymann’s monograph of 1906 (Pusch- 
mann’s Handbuch} and the huge five-volume work of Chauveau 
on the history of diseases of the pharynx (1901-6). The author 
has marred the individuality of his original edition by injudi- 
cious padding, and by the obtrusion of unnecessary expressions 


of opinion This seems regrettable inasmuch as, for solid re- 











normal pancreas, tube 7 (1000 units) ; in an early carcinoma of 
the gall-bladder with normal pancreas, tube 9 (3000 units) : in 
a case of chronic pancreatitis without jaundice, tube 8 (1500 
units). All these diagnoses except the first were verified by 
operation. Thus it will be seen that in all eases with low 
readings the patient had either been deeply jaundiced for a 
long time, which unquestionably aifects ferment production, 
although the early effects of bile are distinctly activating, or 
the disease from which they suffered was one associated with 
severe ill health and consequent lowering of the bodily fune- 
tions, and thus none of the findings could be regarded as defi- 
nitely diagnostie of pancreatic disease, although in some cases 
suggestive. 

Durand (Les Procédés d’Evamen des Fonctions du Pan- 
creas) using another method for estimating the urinary dias- 
tase coneluded that we should accord to the figures obtained 
in the urine only a relative value, although both Wohlgemuth 
and he call attention to the diagnostic value of high urine and 
low stool readings in the same case as suggestive of pancreatic 
retention due to stone in the pancreatic duct, ete. 

Of course, the two main reasons why the quantitative deter- 


mination of the urmary diastase is not diagnostic of pancre- 





atic disease are, first, because of the widespread distribution 
of diastase in the body, and the possibility that in pancreati: 
disease there may be a vicarious increased diastatic activity 
of salivary glands and possibly of liver and muscles, and, sec- 


ond, because in renal diseases of various kinds there usually 





is a marked lessening of the urinary diastase irrespective 
of the condition of the pancreas and salivary glands, due to 
deficient renal permeability. For these reasons while a per- 
sistently low diastase content in the urine in the presence of 


normal kidneys is suggestive of pancreatic disease, yet the 





normal figures in our series are of much more value as a basis 
on which to study the renal function. 

‘rom these studies of the diastase content of the urine 
we may conclude that in healthy adults it falls within quite 
definite limits, and that markedly lessened amounts of this 
ferment in the urime, in the absence of renal changes, is sug- 


gestive of disturbance 


f pancreatic secretion, although not 
diagnostic ; but that the real value of these normal limits will 
be to furnish criteria in testing renal function by the diastase 


output In the urine. 


NEW BOOKS. 


search, this work is well worthy to take its place with such 
exhaustive treatises as those of Hirschberg on the history of 
ophthalmology or Adam Politzer’s recent history of otology. 
Even if it should be bettered by some other work, it will always 
be invaluable to the nose and throat specialist for its detailed 
treatment of an extensive subject and for its accurate references. 
Beginning with the folklore and the history of the pre-Hippo- 
cratic period, the subject matter is well arranged (although 
there is no table of contents) and the style is readable. Special 
subjects, such as laryngoscopy or laryngeal paralysis, are well 
treated and the accounts of Horace Green and other leaders ar 
what they should be. The index seems adequate. Some advan- 


tage in relation to perspicuity might have been gained by com- 




















Jury, 1914. | 


pression here and there, but it would be invidious to pick flaws 
in a work which has already established its reputation for 
thoroughness and accuracy. The numerous bibliographical ref- 
erences deserve especial commendation, since their accuracy has 
iscertained by Mr. Frank Place of the Library of the New 


been 


York Academy of Medicine. 


of Clinical Diagnosis. By Cuartes E. Simon, M.D. 
Kighth Edition. Enlarged and thoroughly Revised. [llus- 
trated. (Philadelphia: Lea & Febiger, 1914.) 


This excellent book can be warmly endorsed on its eighth ap- 
pearance, as being well up-to-date, and a most helpful guide for 
practitioners and students in their everyday work. 


The Pathology of Growth: Tumors. By CHarLes PoweLL WHITE, 
M.D. F.R.C.S. $3.50. (New York: Paul B. Hoeber, 1913.) 


In this volume the author presents the pathology of tumors 
with particular reference to the allied subjects of hypertrophy, 
regeneration, etc. He has laid stress upon the physiological as- 
pect of the subject in the discussion of such questions as the 
relation between functional activity and growth and the origin, 
life history and causation of tumors. With the lack of any more 
preeise knowledge concerning the etiology of tumors such a 
logical presentation of their origin based upon normal growth 
and regeneration and the relation of functional activity to 
growth must be commended. His theories are the ones that are 
gradually supplanting the older concepts and certainly offer the 
best means of giving the student an intelligent understanding of 
the important tumor problems. The book is so small that the 
discussion of the individual types of tumors is very brief. The 
illustrations are only relatively good. They are photomicrographs 
with a few minor exceptions. The book should prove of value to 


the student of pathology. 


ition of Blindness No. 13: The Midwife in England. Being 
a Study of the Working of the English Midwives Act of 
1902. By Canroryn Conant VaNBriarcom, R.N. With an 
Introduction by J. Criirton Epcar, M. D., Professor of Ob- 
stetrics and Clinical Midwifery in the Cornell University 
Medical College, ete. (New York City: Committee for the 
Prevention of Blindness, 130 22d St., 1913.) 


Recognizing the fact that the development of virulent ophthal- 
mia among infants and consequent blindness was largely due to 
ignorant and untrained midwives, the Committee for the Pre- 
vention of Blindness in the State of New York sent Miss Van- 
Blarcom to Europe to study the midwifery conditions of various 
countries. After an examination of the laws and methods of 
training midwives in fifteen countries of Europe, Miss Van- 
Blarcom came to the conclusion that the conditions in England 
prior to the year 1902, when the midwifery law was enacted, 
were more nearly comparable to conditions in America than those 
of other countries and were remediable by a similar law. She 
points out the fact that since the enactment of the midwives 
act the percentage of deaths among infants in England has 
dropped from 161 per 1000, during 1901, to 106 per 1000 in 1910, 
and that the percentage of deaths from puerperal sepsis and acci- 
fents from childbirth from 4.65 per 1000, in 1901, to 3.69 per 
1000 in 1909. 

In England midwives attend about 50 per cent of all births 
and there are many schools where midwives can obtain excellent 
theoretical and practical instruction. When they are once trained, 
their work is carefully inspected and supervised and in the event 
of any failure to comply with the necessary regulations their li- 
cense to practice is taken away. In the United States there is bute 
Single school of high character, that recently established in con 
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nection with Bellevue Hospital with a capacity of fifty pupils. 
The unfitness of many of the untrained women is shown by the 
following extract from Miss VanBlarcom’s report: 

“Although there are in America many competent midwives 
who have received careful training in European schools, reports 
from various parts of the country indicate that the majority of 
those practising here are dirty, ignorant and untrained. The 
extreme ignorance of some of the more unfit of these women is 
suggested by the superstitions which they foster; one, for ex- 
ample, will advise the mother to wear a string of bear’s teeth 
to make the child strong; another that in case of tardy labor 
it is beneficial to throw hot coals on hen feathers and place them 
under the patient’s bed; another that it is flying in the face of 
Providence to bathe the infant before it is two or three weeks 
old; while others recommend that such articles as cabbage hearts, 
bacon rinds, beer, etc., should be included in the baby’s dietary. 
This type of midwife knows nothing of hygiene, asepsis or anti- 
sepsis and is often practically responsible for the death, blindness 
and mental and physical impairment of infants. Visits to the 
homes of these women fill one with dismay, for only too often one 
finds that a midwife, with a large practice, is herself a dirty, un- 
kempt person living in a squalid tenement. A deplorably large 
group is exemplified by the old woman of 80 who declared, ‘I am 
too old to clean; too weak to wash; too blind to sew; but, thank 
God! I can still put my neighbors to bed.’ 

“Only too often the American midwife assures her patient that 
it is natural for babies to have sore eyes, and she prescribes such 
remedies as milk, lemon juice, lard, raw potato, scraped beef, 
saliva, etc., and when the babies go blind, she piously declares 
that it is the will of God!’ 

The author states that at least 40 per cent of all births in the 
United States are attended by midwives. Her figures would 
seem to indicate a larger number as, e. g.. San Francisco 25 per 
cent; Omaha 25 per cent; New York 39.2 per cent: Chicago 45 
per cent; Toledo 51 per cent; New Orleans 70 per cent; St. Louis 
75 per cent; Alabama 60 per cent; Maryland 40 per cent; Missis- 
sippi 80 per cent; Virginia 35 per cent; North Carolina 50 per 
cent; and Wisconsin 50 per cent. 

In this country there is little or no law to regulate the practice 
of midwifery. They are allowed to practice without any restric- 
tion in thirteen states, and in fourteen there are no general laws 
relating to their training, registration or practice. Out of the re- 
maining twenty-one states, twelve and the District of Columbia 
require that they shall pass an examination before receiving a 
license; six restrict attendance to normal cases; seven have irregu- 
lar and inefficient laws; and two only, New York and Pennsyl- 
vania, have competent legislation. 

Miss VanBlarcom declares very justly that midwives cannot 
be abolished or ignored. They must rather be educated, in- 
spected, supervised and licensed. The details concerning the 
education of midwives in England are suggestive and instructive, 
and lead to an irresistible conclusion. Every lying-in institution 
furnishing the requisite amount of clinical material and possess- 
ing a competent medical staff should undertake the work of edu 
cation. The pupil should have sufficient preliminary education to 
enable her to attend courses of instruction and practical work 
covering a period of from six to twelve months. She should be 
examined prior to receiving her license to practice and her work 
should be supervised by competent inspectors All ignorant and 
uneducated women who are now midwives should be eliminated 
as rapidly as possible. 

The author has presented an interesting chapter entitled, 
“Early History of English Midwives,” which deserves to be 
expanded into a small volume. She also gives a history of th 
English Midwives Act of 1902. The agitation began in 1813 and 
dragged along until 1902, notwithstanding Miss Nightingale’s 
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powerful influence in favor of a better training of midwives in 
1860 and the introduction of bills regularly from 1879 until the 
final passage of the Midwives Act in 1902. 

There are at present, in London alone, twenty-one lying-in hos- 
pitals licensed for the training of midwives. 

There is also a careful chapter respecting the ‘ 
Midwives by Local Supervising Authorities,’ which indicates the 
careful safe-guards thrown about the practical working of the 
act. The author deserves much praise for her painstaking, 


‘Supervision of 


thorough work and admirable report 


Arteriosclerosis. By Louis FAUGERES Bisuop, M.D. $3.50. (Lon- 
don: Henry Frowde and Hodder & Stoughton, 1914.) 


Dr. Bishop’s theory is that arteriosclerosis is due to a sensitiza- 
tion of individuals to particular proteins, or, to split products of 
particular proteins, rather than to any of the more commonly 
attributed causes, e. g.: alcohol, syphilis, worry, etc. His cure 
for the trouble is then what he calls a “ few-protein ”’ diet; that is, 
limiting the patient to one, rather than several, forms of protein, 
on the theory of chances that out of the large number of existing 
proteins the one to which the patient is sensitized will not be 
selected. Overfeeding has long been considered a possible cause 
of arteriosclerosis and it is difficult to distinguish in essentials 
this theory from that of the author, since in both instances the 
results must be due to faulty metabolism. 

The work is over long, and is not a vital contribution to the 
subject. It is to be regretted that Dr. Bishop did not limit himself 
and write a much briefer essay, which would have been most help- 
ful to the general practitioner. 


Asthma and Its Radical Treatment. By James Anam, M.D. $1.50. 
(New York: Paul B. Hoeber, 1914.) 


In this small volume the author enlarges the thesis written for 
his medical degree to show that asthma is due to a toxemia of 
the intestines or tissues, following too abundant ingestion of 
carbohydrates, leading to errors in proteid metabolism. His work 
is based entirely on clinical observations, for he has had no oppor- 
tunity to do any experimental work. He believes that certain 
pathological nasal conditions may provoke attacks of asthma, 
but that these play a very secondary roéle; and he thinks that the 
prevalent theory that asthma is a neurosis is quite wrong. The 
work cannot be considered important in elucidating the obscure 
origin of asthma, since the author’s evidence is not strong and 
convincing, though all will agree that errors of digestion may 
induce attacks of asthma in those liable to this disease. 


Guide to the Microscopic Examination of the Eye. By Proressor 
R. Greerr. Translated from the Third German Edition by 
HuGH Waker, M.B. _ $2. (New York: Paul B. Hoeber, 
1914.) 

The pathologist, who is especially interested in the eye, has no 
better book than this in English to assist him in his work. Here 
he will find full and clear descriptions of all the steps that must 
be taken to examine this organ microscopically, and with this 
guide he can study the eye as readily as the other organs of the 


body. It is a work of very great value. 


Diseases of the Rectum and Anus. By HARRISON Cripps, F. R.C. S. 
Fourth Edition. $3.25. (New York: The Macmillan Company, 


1914.) 


This work, which reappears as the fourth edition, can scarcely 
be considered a modern surgical treatise. The spirit and tone 
of the first edition, which in part dates back to 1875, are still 
manifest. The arrangement of the book is similar to that of the 


various other text books and monographs on the same subject; 


beginning with chapters on anatomy and methods of examina- 
tion, then treating the simpler surgical conditions in separate 
chapters and concluding with a more extensive consideration of 
eancer of the rectum. In the first chapter of the book the curious 
failure of the author to assimilate modern conceptions of path- 
ology is rendered conspicuous by his theory as to the relation 
between the epithelial cells and the leucocytes. It cannot fail to 
strike one as grotesque to see advanced the hypothesis that epi- 
thelial cells may be derived from leucocytes, and vice versa, and 
to learn that the liver metastases are due to leucocytes lodged in 
the liver and then resuming the characteristic of their parents, 
the epithelial cells. It is quite evident that the author does not 
distinguish, histologically at least, between inflammation and new 
growth. 

The second chapter, dealing with methods of examination, is 
similarly antiquated. No mention is made of the improved meth- 
ods of electrical illumination and exploration of the upper 
rectum and sigmoid. Indeed, instrumental methods of examina- 
tion are mentioned only to be condemned and digital touch is 
practically the only procedure recommended for internal exam- 
ination. 

The treatment of the particular subjects of clinical nature, 
such as hemorrhoids, fistulae, abscess, etc., is decidedly more 
valuable than the more general and abstract parts of the book, 
but here again one is constantly impressed with the diffuse and 
unscientific attitude of the author. There is much repetition and 
lack of concise statement and the larger surgical procedures which 
have of late been most extensively used receive but secondary 
attention. For instance, the more radical methods of treatment of 
ulcerated conditions by colostomy and appendicostomy are not 
mentioned at all; scattered through the book, however, are help- 
ful suggestions and many shrewd and very human comments. 
The following paragraph seems worthy of quotation as typifying 
the good sense but unscientific flavor of the whole work. 

‘Of all disagreeables in a surgical practice, nothing comes up 
to a midnight recurrent hemorrhage from one of your own opera- 
tions. It nearly always occurs on a wet night when you are dead 
tired, the patient is anxious, and the friends alarmed, and there 
is never any extra fee, a combination of evils which, by proper 
care, may be avoided by securing everything before the patient is 
put back to bed.” 

In short the work is that of a successful and experienced man 
whose attempts at scientic explanations do not strengthen the 
value of his contributions. The chief claim of the book to notice 
is the fact that it contains the author’s Jacksonian Prize Essay 
of 1875 on “Cancer of the Rectum,” and his opening address on 
the same subject delivered at the meeting of the British Medical 
Association in Liverpool in 1912. As the basis of these two note- 
worthy contributions there are presented 445 personal cases of 
cancer of the rectum. This remarkable body of personal expe- 
rience is well analyzed from a number of viewpoints and furnishes 
data of importance to any one interested in this subject. One 
cannot fail to see from reading these articles the important part 
which Cripps has played in the development of the present surgical 
methods of attack on rectal cancer. This is particularly true of 
the introduction of colostomy for the palliative treatment of this 
condition. But here again one finds little attention paid to the 
so-called combined approach which is now being employed by the 
leaders of surgical advance in Europe and America and one is 
struck by the fact that the old tangential colostomy is given en- 
tire preference over the transverse method which is, however, 
usually considered a better procedure where permanent drainage 
must be established. The last portion of the book is character- 
istic of the chief value of the whole work, for here one finds col- 
lected a most interesting and extensive series of cases in which 4 
communication has arisen between the bladder and some portion 


of the intestinal tract. 
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{mer issociation for Study and Prevention of Infant Mor- 
talit Transactions of the Fourth Annual Meeting. Wash- 
ington, D. C., 1915. 


The importance of this association is very great and this volume 
of transactions contains many papers of value on a large variety 
of topics intimately connected with the saving of the lives of in- 
There were special sessions devoted to discussions of nurs- 


fants 
ing and social work, pediatrics, eugenics, obstetrics, vital and 


social statistics, and general sessions in which other problems 
were taken up. The association has made good progress and it is 


to be hoped that it will not lack for large and generous support. 


Practical Bacteriology, Microbiology and Serum Therapy (Medical 
and Veterinary). A Text-Book for Laboratory Use. By Dr 
sessonN. Translated by H. J. Hurcmins, D.S.0O., ete. 


> 


(London: Longmans, Green and Co., 1913.) 


The text-book of Practical Bacteriology by Besson, since its 
first appearance in 1897, has enjoyed a great popularity among 
French-speaking people in consequence of which an English edi- 
tion has been prepared by Dr. H. J. Hutchins of the University 
of Durham, who has also added several notes of his own to make 
it more complete for the English reader. Tie present edition is 
well illustrated and systematically arranged so that the subject 
matter is easily accessible. While designed especially to serve as 
a laboratory guide it would seem more suitable for the advanced 
student than for the beginner. Like many other text-books writ- 
ten by the French microbiologists this ene of Besson has a very 
incomplete bibliography and insufficient credit is given investi- 
gators outside of France, even when the fundamental researches 
have been contributed by them. At the same time a new system 
of nomenclature has been introduced and a rearrangement of 
certain bacteria and moulds affected which can hardly be regarded 
as justifiable As a result the subject matter often affords the 
reader confused ideas of an already confused subject. Despite 
its faults, however, the book is admirable and should prove of 
great value to students of the subject. !t is divided into seven 
parts, each of which is further subdivided into subdivisions, chap 
ters and sections. The headings of these various parts indicate 
the general scope of the book and are as follows: General tech 
nique, pathogenic bacteria, parasitic fungi, pathogenic spirochete, 
protozoan parasites, filterable viruses and bacteriological exam- 
ination of water sewage and air. Each part deserves special 
mention. Part | gives a complete description of the principles, 
methods and apparatus used in sterilization, media making, 
staining bacteria, animal experimentation, and the isolation and 
study of microérganisms. In this part the essentials of technique 
are carefully presented and are, moreover, made interesting by 
ah ample consideration of their historical development. The 
plan of recommending certain particular methods, while giving 
the reader the benefit of the vast experience of the author, is 
open to some objection, since it may make the reader skeptical 
t the value of the other methods described. A most instructive 
chapter on the microscope, explaining its physical and mathe 
matical properties, is included in this part and an especiaily good 
chapter at the end on immunity. 

Part II consists of a very complete consideration of the patho 
genic bacteria. Each organism is treated in this detailed fashion: 
Distribution, experimental inoculation, effect upon susceptible 
animals, morphology, staining and cultural characteristics, bio 
logical properties and serum therapeutics. The discussion of the 
serum therapy of the individual organisms is accurate and com 
plete and great stress is laid upon the various complications 
Which occasionally arise in the care of patients. The methods of 
collecting samples, the properties of the serum, and the proper 
interpretation of the various findings are throughout well de 


scribed 


The chapter on Bacillus tuberculosis is especially to be com 
mended It gives in detail the findings of the English Commis 
sion (1901), together with the earlier work on this subject. In 
this part, however, confusing nomenclature is constantly met 
with and the authors show themselves hopelessly ignorant of the 
cientific rules governing this subject New terms of debatable 
value, such as Pasteurella and Salmonella, are constantly intro 
duced and at the same time names are employed for micro 
organisms which are neither the correct name nor the commonly 
accepted name For instunce, the hog cholera bacillus is 
arbitrarily called the Bacillus enteridites wrtrycke, and it is 
dificult to understand by what process of reasoning the authors 
feel justified in such a procedure. Again the anwrobic bacillus 
first described by Dr. Welch as the cause of emphysematous gan 
grene is said to be identical with an organism described years 
later by a French observer and the name employed by this latter 
observer, Bacillus perfringens, has been adopted as the name of 
the organism. The description of the other anwrobic bacteria in 
this part is, however, satisfactory in the main, and the importance 
of the pathogenic anzrobes to the veterinary surgeon well brought 
out. 

Part III, in which the parasitic fungi are considered, likewise 
gives a mass of detailed information of great value. It has, how 
ever, again the disadvantage of employing a new nomenclature, 
and the classification of Blanchard, which is not universally recog 
nized, is followed throughout. Little credit is given the men who 
have done the fundamental work on this subject. Wright's name 
is barely mentioned in the consideration of acltinomycosis and 
\MacCallum’s in relation to th asteroides. The parasitic spiro 
chete are well, though briefly, described, in Part IV and the 
latest theories in regard to them outlined. The chapter on T're 
ponema pallidum is of great interest, and in it accurate methods 
are outlined for the differentiation of this organism from other 
spirochetz by means of morphological characteristics and special 
stains. The discussion on the nature of the serum-diagnosis ol 
syphilis is striking and the explanation of the reaction from the 
chemical side and its reproduction through chemical agents, apt 
Part V on the protozoan parasites is also to be commended, since 
it gives the reader a clear conception of some of the complications 
which may be met in the field of tropical medicine. Filterable 
viruses are briefly described in Part VI, and in this part the 
work of American investigators, such as Flexner and Lewis, 
Anderson and Goldberger, Rickets and Wilder, has received ample 
consideration. Part VII, in which the application of bacteriologi 
cal methods to the examination of water and air is considered, 
forms the closing chapter of the book and cannot be said to have 
any value. The methods described are antiquated and are of only 
historical interest to the modern hygienist 


Therapeutics of the Gastro-Intestinal Tract. By Dr. CARL WEGELB. 
Adapted and Edited with Additions by Dr. Matrice W. Gross 
and Dr. l. W. Hep. (New York: Rebman Company, 19138.) 


This book of over three hundred pages gives in a very concis¢ 
form the therapeutics of digestive diseases in the light of our 
most modern conceptions of the subject. 

The book is not simply a translation, for the editors have made 
extensive additions to the German work; they have amplified the 
diagnostic side of the various diseases; they have added a sepa 
rate chapter on diseases of the csophagus, diseases of the pan 
creas, the X-ray diagnosis of gastro-intestinal diseases, the duo 
denal tube, the last based very considerably on their own researches 
in the field, parasitic diseases, and diseases of the intestinal 
blood-vessels. The translation in the main is a very good one, 
and the general arrangement satisfactory. A short chapter on 
general diagnosis precedes the main body of the work, that ce 
voted to treatment and, in this preliminary chapter, although a 
short one, we find most of the modern methods of gastrointestinal 








diagnosis touched upon, the chemical and biological tests being 
brought quite up to date (1913). 

Especial commendation can be given to the first of the chapters 
devoted to treatment in which general principles are discussed. 
rhe principles of diet are discussed in very considerable detail, 
while much space is devoted to directions for the preparation of 
dishes for special dietetic purposes; physical treatment is handled 
in a satisfactory manner, as also medical treatment, while a 
few words are added as to the surgical treatment of digestive dis- 
orders 

The next chapters are devoted to the special therapy of the 
gastro-intestinal diseases, much attention being paid to the dis 
turbances of tone and motility, and to the nervous affections of 
this organ. 

The same general method is applied to the consideration of the 
diseases of the intestines: First, a brief discussion of the methods 
of diagnosis employed, then an outline of the treatment employed 
in the various diseases, distinct stress being laid on intestinal 
ulcerations, inflammations, neoplasms, and appendicitis, while 
the translators have added here sections on diseases of the in- 
testinal blood vessels and intestinal parasites 

The chapters on the duodenum and on the diseases of the pan- 
creas are not in Wegele’s book, but are also supplied by the trans- 
lators, and the latter is of especial value, as many of the newer 
functional pancreatic tests are considered. 

The last chapter is also one not found in the original—one 
devoted to X-ray diagnosis of the gastro-intestinal tract, and, of 
course, essential to any book on digestive diseases in the light of 
modern methods of diagnosis. 

The book is practical, but not too practical—in it are gathered 
together many important facts, methods of diagnesis and of 
treatment not found in the usual works, and only to be gotten, 
as a rule, by careful analysis of the literature, and we can 
thoroughly recommend it as an excellent exposition of the subject. 

B. 


Lectures on Dietetics. By MAX Einuornx, M.D. $1. (New York: 
Paul B. Hoeber, 1914.) 

This is a very slight work, which can be read through in a 
couple of hours. It does little more than touch the surface of this 
important branch of medicine, but it will serve for one who wants 
merely to get an idea of the general principles underlying the 
subject. 


Medical Gynecology. By SAMUEL WyYLLis BANbLER, M.D., ete. 
Third Edition. Thoroughly Lllustrated. $5. 
(Philadelphia and London: W. B. Saunders Company, 1914. 


Revised. 


The more gynecology is studied from a medical, rather than a 
purely surgical, point of view, the better, for the lives of many 
women have been sacrificed to quite needless operations. For 
the general practitioner this gynecology is a most valuable book 
and the author’s new edition comes at an opportune moment, 
when surgeons are gradually recognizing that less operations, 
rather than more, should be the watchword of the day. The great 
art of surgery is to know when not to operate and Dr. Bandler’s 
Medical Gynecology will show the student how much can be 
accomplished by other means than the knife. 


Treatise on Diseases of the Skin. By Henry W. Stetwaagon, M. D., 
etc. Seventh Edition. Thoroughly Revised. lLllustrated. $6. 
(Philadelphia and London: W. B. Saunders Company, 1914.) 


The specialist in skin diseases cannot do without this work and 
will want to have the last edition, which contains much not in the 
sixth, both in the way of text and illustrations. The excellence 
of this treatise was early recognized, and there is no doubt that 
the book will long continue to hold its place in the first rank. 
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A Short Practice of Midwifery for Nurses. By Henry Jeviet r, 
M.D. (Dublin University), ete. Fourth Edition. Revigeg. 
Illustrated. $2.50. (New York: Paul B. Hoeber, 1915.) 


This text-book is based on the teaching in the famous Rotunda 
Hospital, and has been a favorite work abroad, and deserves its 
popularity. For nurses in general hospitals, where but few ma- 
ternity cases are seen, it is somewhat too comprehensive, but 
for nurses in lying-in hospitals it is excellent, though whether 
it is wise for nurses to make vaginal examinations of one sort or 
another as they are taught to do in Dublin may be seriously 
questioned, unless they intend to be midwives. The author writes 
well and his book can be profitably studied by students as well as 
nurses. 


Surgery of the Vascular System. By Bertram M. BerRNnueEioM, M. D 
Illustrated. $5.00. (Philadelphia and London: J. B. Lippin 
cott Company, 1913.) 


In order to prepare a good monograph the writer must have a 
complete knowledge of the work done by others and be able to 
select the essential points from such work; he must have a prae 
tical working knowledge of the subject, that is, he must have 
done work such as he describes; and, lastly, he must have made 
original researches in the field in order that he may be able to 
speak authoritatively on the disputed points. All these qualifi- 
cations the author possesses. 

As stated in the preface, this book deals, not so much with 
that portion of vascular surgery which is treated of in the 
ordinary text-books, but with the new and strikingly brilliant 
methods and applications of blood-vessel suturing. The text is 
concise, clear and eminently practical. It is seldom that one has 
the opportunity to read a work so discernedly shorn of useless 
and cumbersome material, and-in which the essential points are 
so especially emphasized, and the working principles so clearly 
outlined. It tells just what has been done in this field and gives 
such a clear description of the method that any one who is pre- 
pared for skilful surgery can follow it. 

The book contains ten chapters: General Technique, Trans- 
fusion, End to End Suture, Lateral Anastomosis, Transplantation 
of a Segment of a Vein or Artery, Arteriovenous Anastomosis, 
Reversal of the Circulation, Varicose Veins, Surgery of the Heart, 
Aneurisms and Statistical Study of the Treatment of Aneurisms. 

In his chapter on Transfusion, Bernheim gives a description of 
two of the more important methods—Crile’s and Elsberg’s—and 
then proceeds to describe his own, pointing out the salient points 
in each and showing how the author’s method has overcome some 
of the defects in the others. He speaks enthusiastically of the 
possibilities of transfusion and thinks that its field may be very 
greatly increased. While admitting that hemolysis should not 
be entirely overlooked, he believes that the danger is so remote 
that it is not necessary to take it into serious consideration. His 
own method of transfusion is beyond question much simpler and 
much easier to execute than the others, while at the same time it 
offers advantages equal in every way. 

The author’s method of lateral anastomosis is simpler and su- 
perior to the methods of Carrel, Hadda and Jeger. He has showa 
by repeated operations on the human subject the practicability 
and value of this procedure. 

In his chapter on the Reversal of the Circulation, he shows be- 
yond question by his operation on human beings that the blood 
can be sent down the veins in spite of their valves, and that a real 
reversal occurs. He has operated in several cases cf Reynauda’s 
disease and proven conclusively by the cure of the patients and 
the re-establishment of a good circulation that such a reversal 
does occur. 

In his chapter on Varicose Veins he simply mentions these 
various procedures and gives short descriptions, inasmuch as all 
of these operations are given in the usual text-books. 
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His Surgery of the Heart is contained in three pages, a suffi- 
cient allowance, because in reality there is no surgery of the heart. 
In his chapter on Aneurisms we find useful and practical analy- 
he literature, which enabies us to find in a moment the 


sis of th 
operations which have been done on different arteries and the 
results obtained. 

Bernheim very properly states that any one who wishes to 
take up this line of work must first have mastered the funda- 
mental principles of surgery and also have done a large number 
of experiments on animals. With this view every one must most 
heartily concur It is true that from a casual reading of this 
book one might gather that the procedures were easy, but the 
fact must not be overlooked that they are easy only after the 
surgeon has mastered a number of points of technique and 
detail which make for success or failure, and certainly no one 
is justified in undertaking them on human subjects until he has 
thoroughly mastered the details on animals. 

Blood vessel surgery is one of the most brilliant and practical 
chapters in modern surgical advance—most practical because it is 
beyond question immediately life-saving, and is a procedure that 
may be called for at any time and at any place. Every man, 
therefore, who is doing surgery, is not just to his patients unless 
he himself can do this work or has some one at hand who can do 
it. Severe hemorrhages occur any time and anywhere. For 
such, in many instances, there is only one effective remedy, 
namely, transfusion. [It means the saying of life and unless the 
surgeon can do this or have it done he is responsible for the 
patient’s death. 

The style of the book is concise, clear and scholarly. The 
illustrations, fifty-three in number, do justice to one of Max 
Broedel’s pupils. Taken as a whole it is a distinct contribution 
to the literature and a practical treatise that no surgeon can 
afford to be without. 


Yan's Redemption of Man and A Way of Life. By WitiiamM OSLER. 
$1. (New York: Paul B. Hoeber, 1914.) 


Every medical student should own and read these essays till 
ie knows them by heart, or at least until their import has been 
fully and completely realized by him. The lessons of life, as 
taught by Sir William Osler, will make life finer and brighter for 
us all, and not only medical students, but any thoughtful reader 
will enjoy these lectures and be the better for having read them. 


The Principles and Practice of Gynecology for Students and 
Practitioners. By E. C. Dupiey, A. M., M.D. Sixth revised 
edition. Illustrated. (Philadelphia and New York: Lea a 
Febiger, 1913.) 


One is impressed with a review of this book that it reflects the 
work of a man of wide experience and sound judgment. 

In his introduction the author recognized the inevitable ex- 
pansion of gynecology, the most important of the medical special- 
ties, into the broader field covering all of abdominal surgery. He 
warns the general surgeon, the “tyro operator,” and the gyne- 
cologist himself, that the problems of the diseases peculiar to 
women are by no means settled, and that no one should enter this 
field as an operator who is unwilling to undergo the long and 
careful training that gives special judgment and skill in manag- 
ing these important problems. 

Like the former editions this one is arranged to bring the 
chief subjects before the student in their pathological and etiolog- 
ical relationships. For instance, infections and inflammations 
are so grouped as to treat consecutively of vulvovaginitis, me- 
tritis, salpingitis, oophoritis, and peritonitis; or, in other words, 
in the sequence in which they often occur. In like manner’ tu- 
mors of the various organs are treated of in consecutive chapters, 
traumatisms in another section of the book, and displacements in 
another 
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Moderation and sanity mark the author’s recommendations in 
medical or office gynecology as well as in the portions of his work 
dealing with the operative side of this specialty 

In his chapter on the relations of dress to the diseases of women, 
the author probably lays too much stress on the corset as a molder 
of form and omits a discussion on the congenital variations of 
form and waist line in different individuals. 

While the illustrations for the most part are crude, they are 
easy of interpretation and the work is adequately illustrated. 


The Junior Nurse. By Cuarvtorre A. Brown, RN. $1.50. (Phila 
delphia and New York: Lea & Febiger, 1914.) 


Junior nurses, who need an introduction to nursing, will find 
Miss Brown's book helpful. It is extremely difficult to write a 
really good elementary text-book of any sort, but, on the whole, 
Miss Brown has accomplished her task satisfactorily 


Oxford Medical Publications: A Handbook for the Post-Mortem 
Room. By ALEXANDER G. Gipson, D. M. (Oxon.), ete. $1.50. 
(London: Henry Frowde and Hodder & Stoughton, 1914.) 


Few students are sufficiently carefully instructed in the making 
of autopsies, and to those who want to really know how to per 
form an autopsy well we recommend this small work heartily; it 
is a most serviceable guide, for the author’s directions are clear, 
and the ground is thoroughly covered. There is no better book of 


its size and kind. 


Dysenteries: Their Differentiation and Treatment. By Leon 
aRD Rogers, M. D., ete. (London: Henry Frowde and Hoddei 
& Stoughton, 1913.) 

The principal object of this work, as the author states in his 
preface, is the differentiation and therapy of bacillary and ameebic 
dysentery. Dysenteric symptoms due to other protozoa and to 
helminthes are considered as well as hill diarrh@a and sprue 

The introductory chapter is given over to an interesting. dis 
cussion of the history of dysentery before the differentiation be 
tween the bacillary and ameebic types. Some important refer 
ences are given to the work of the French school on this differ 
entiation before its final establishment by Shiga in 1898. Extreme 
conservatism is shown in the opinions expressed both upon the 
cultivability and the species differentiation of the parasitic enta- 
mebe. The two pathogenic species, EL. histolytica and EF. tetra- 
gena, are retained and some emphasis is laid upon the minute 
differences between them according to the original descriptions 
of Viereck and Hartman, although these two species are con- 
sidered to be identical by many protozoologists. 

The advantages of emetine are discussed thoroughly. Valuable 
details are given in regard to the use of emetine for the radical 
cure of dysentery and hepatitis. It is important to note that in 
special cases adults may be given as much as three grains sub- 
cutaneously in one day and one grain intravenously at one in- 
jection. Two patients are reported in whom complete sterilization 
of the tissues was obtained. Rogers expresses an optimistic 
opinion in regard to the radical cure of chronic cases, 

In the north, in the United States, where the chronic cases pre 
dominate, relapses after a few months are very frequent, though 
the relief of the acute symptoms has been very satisfactory. In 
this connection it must be emphasized that the dosages used in 
the United States are often smaller than those recommended by 
Rogers. 


The Early Diagnosis of Tubercle. By Cuive Riviere, M. D., ete 
(London: Henry Frowde and Hodder & Stoughton.) 

An excellent little manual on the early diagnosis of pulmonary 
tuberculosis. Although everything of importance is included, stili 
the matter is carefully selected and judiciously appraised. It will 
serve students and practitioners as a reliable guide. 
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JOHNS HOPKINS HOSPITAL BULLETIN. [ No. 281 


THE QUARTER CENTENNIAL ANNIVERSARY OF 
THE OPENING OF THE JOHNS HOPKINS 
HOSPITAL AND THE TWENTY-FIRST ANNI- 
VERSARY OF THE OPENING OF THE MEDI- 
CAL SCHOOL 


Will be observed by appropriate exercises beginning October 

1914, and continuing during the week. 

The exercises upon Monday, October 5, 9.50 a. m. to 12 m., 
are to be especially arranged for by the Training School for 
Nurses and will be announced later. 

Upon Monday at 2 p. m., the formal opening meeting will be 
eld at the Lyric, with addresses by Dr. W. Hl. Welch, Sir Wil- 
liam Osler, Miss M. Adelaide Nutting and Dr. H. M. Hurd. 


\t 5 p.m. there will be a garden party upon the lawn at 
the Hospital. 
in the evening there will be dinners of the former Medical 


Officers of the Hospital, and of the Alumne of the Training 
School for Nurses. 


Upon Tuesday, October 6, 9.50 a. m. until 12 m., papers 


by former members of the staff will be presente 


the Medical Amphitheatre. 
‘methods of study of Psychiatry at the Henry Phipps’ Clin 


Papers or demonstrations 
rom 10 a.m. to 12m. Gynecological operations in the Surgi- 
al Amphitheatre from 10 a.m. until 1 p.m. A Clinte by Sir 
William Osler at 12 m. 

Luncheon at the Hospital from 1 to 2.50 p. mm. 

From 2.50 to 3.30 p.m. Clinic in the Harriet Lane Home 
Dr. Joh 
son Medallion. 

\ demonstration of Nurses’ work in the Medical Amphi- 


Howland. At 3.30 p.m., a dedication of the Hewe 


theatre from 4 to 5 p. m. 

From 4.30 to 5.50 p. m., a lecture on the Herter Foundatio: 
by Dr. Thomas Lewis of London. 

A ladies’ Garden Party upon the lawn of the Hospital at 

p.m. 

In the evening a Dinner of the Alumni of the Medica 
School. 

Wednesday, October 7, from 9.50 a. m. to 1 p. m., Surgical! 
Operations in the Surgical Amphitheatre. Also from 9.3 
a. m. to 11 a. m. Medical Visits to Wards. 

From 11 a.m. to 1 p. m. Visits to Medical Laboratories. 
Luncheon. 

Dedication of the James Buchanan Brad) 


Lh Ms 

At 3.50 p. m., 
Urological Clinic, with addresses by Dr. Winford Smith, Presi- 
dent Goodnow of The Johns Hopkins University, Dr. H. FH. 
Young, and others. 

In the evening a Subscription Dinner to Mr. James 


Buchanan Brady. Also Class Dinners. 
Thursday, October 8, 9.50 a.m. to 1 p. m., Papers in Pathol- 


ry in the Medical Amphitheatre. 


Also Papers or Addresses upon Obstetrical Topics in th 


The Johns Hopkins Hospital Bulletins are issued monthly. 


“urgical Lecture Room, 10 a.m. to 12m. Operations in Uro- 
logical Surgery in the Surgical Amphitheatre, 10 a.m. to 12 m, 


1 to 2.30 p. m., Luncheon. 

1.30, Second Herter Lecture by Dr. Lewis. 

In the Evening, Class Dinners. 

Friday, October 9, 4.30 p. m., Third Herter Lecture by Dr, 
Lewis. 

More detailed programmes will be published later. 


PROGRAMME FOR THE CELEBRATION OF THE TWENTY- 
FIFTH ANNIVERSARY OF THE OPENING OF THE 
JOHNS HOPKINS HOSPITAL 


THURSDA\ 


October 8 


WEDNESDAY 


October 7 


MONDAY TUESDAY 


October 5 October 6 


9.30 
Mecdieine Pathology 
(Medical Amphi 30-1 (Medical Amphi- 
theatre) Surgery theatre) 
Psvehiatr Surgical Amphi 
theatre Obstet ries 
(Surgical Lecture 
11 Room) 
ical Visits 
10-12 
l Urological Surgery 
cal Laboratories (Surgical Amphi- 
theatre) 


Lunch 


4.31 
Smith pre Herter Lecture 


siding 


’res. F. J. Goodnow 
Dr. H. H. Young ane 


ther speaker 


ine o Mr. J. B. 
grady, Donor of the 
- new Urological 
Alumni of Medical Clinie 
School . 


Class Dinners 


Class Dinners 


THE HERTER LECTURES FOR 1914. 

The Herter Lectures will be given in connection with the 
(Juarter Centennial Anniversary of the Opening of The Johns 
Hospital and the Twenty-first Anniversary of the Opening of 
the Medical Department of The Johns Hopkins University, 
upon Tuesday, Thursday and Friday, October 6, 8 and 9, 1914, 
at the Physiological Lecture Room, Monument and Washington 
Streets, at 4.50 p. m., by Thomas Lewis, M. D., University 
College, London, England. 

Dr. Thomas Lewis in charge of the heart station at Uni- 
versity College, and Editor of //eart has done important work 
in the study of cardiac conditions, and will present three lec- 
tures on the scientific study of the heart and its bearing on 
clinical medicine. He is the first clinical investigator who has 
filled the position of Herter Lecturer. The titles of his lectures 


will be announced later. 


They are printed by the LORD BALTIMORE PRESS, Baltimore. Subscriptions, $2.00 


a year (foreign postaye, 50 cents), may be addressed to the publishers, THE JOHNS HOPKINS PRESS, BALTIMORE; single copies will be sent by 


mail for twenty-five cents each. 


Single copies may also be procured from the BALTIMORE NEWS CO., Baltimore. 








